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The research reported herein is directly in response to 
priorities established in the "Action Plan" of the Emergency Striped 
Bass Study (the Chafee Amendment (PL 96-118) of the Anadromous Fish 
Conservation Act (PL 39-304)). The Amendment was the result of a 
decline in striped bass landings along the Atlantic Coast that began 
in the mid-1970's, The Virginia Institute of Harine Science (VIHS) had 
previously conducted a juvenile striped bass seining program from 1967 
through 1973 which was discontinued at that point due to a loss of 
funding. The program was reinstated in 1980 with funding from the 
National Harine Fisheries Service under the Chafee Amendment. This 
report summarizes the results of the 1983 sampling period and compares 
these results with the previous work. 
Specific objectives planned for the 1983 program were to: 
1. Establish the relative numbers of juvenile striped bass (1983 year 
class) and cohabitant species and quantify environmental 
conditions at the time of collection. 
2. Compare Virginia and Haryland seining techniques to define 
differences in gear efficiency. 
3. Examine relationships between juvenile striped bass, cohabitant 
species, measured or proxy environmental parameters and 
commercial catch data. 
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SUl01ARY 
1. A total of 300 young-of-the-year striped bass were collected in 
102 seine hauls during the 1983 survey, for an average of 2.94 
fish per haul, the third highest value in the 11 years sampled. 
2. Catch rates of young-of-the-year striped bass are highly variable 
and inconsistent, with the result that it is not possible to 
reliably draw inferences concerning inter-river differences in 
juvenile abundance or to quantify the direct effects of 
environmental parameters on catch rates from the present data set. 
3. Multiple regression analyses of the siene survey data has served 
to identify important environmental factors in juvenile striped 
bass abundance and distribution, but quantification of the effects 
of those factors or the development of a predictive equation is 
not feasible with the present data set. 
4. The white perch, Marone americana, is the most commonly cooccuring 
species with young-of-the-year striped bass in the collections, 
and shows a similar habitat preference. Since the diet of these 
two species are known to overlap, the white perch should be 
considered as a primary candidate in any juvenile competitive 
effects assessment. 
5. A longer time series of data will be required before the results 
of the present study can be effectively compared to commercial 
landings. 
6. Inter-annual comparisons of abundance are presently limited to 
those of a very general nature due to the high variance in catch 
rates and sampling biases in the data. These biases include 
changes in sampling effort and an apparently non-random and 
varying distribution of striped bass juveniles within the study 
area. 
7. Preliminary comparisons of stocking releases of juvenile striped 
bass in the James drainage and proximal catch rates show no 
evidence of any impact of stocking efforts on survey results. 
ix 
INTRODUCTION 
The recent sharp decline in the commercial landings and other 
estimators (scientific survey data) of the Atlantic Coast striped bass 
(Morone saxatilis) stocks (Boreman and Austin 1985) have lead to deep 
concern over the present condition of these stocks, particularly those 
of the Chesapeake Bay. The State of Maryland is in the process of 
imposing a total and indefinite moratorium on the taking of striped 
bass. Other states face federally legislated moratoria if they do not 
establish drastic regulation of their striped bass recreational and 
commercial fisheries. Under such circumstances the monitoring of stock 
size and annual recruitment will be of critical importance. 
Estimates of juvenile abundance are a key element of recently 
developed models of recruitment and reproductive capacity of striped 
bass stocks. Goodyear (1985) observed a strong relationship between 
reported landings and prior Maryland seine indices of young-of-the-
year abundance and concluded that such indices provided a useful 
measure of recruitment. Subsequently, the Maryland juvenile index has 
been used as an estimate of recruitment in the development of an egg 
deposition model (Boreman and Goodyear 1984). Simulations run with 
this model to evaluate potential effects of various fishery management 
strategies are presently receiving strong attention by the Interstate 
Fisheries Management Program bodies. 
This report summarizes the results of the 1983 Virginia juvenile 
striped bass seining program and compares these results to those 
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obtained in previous years under the present program (1980-1982) and 
during an earlier but similar program (1967-1973). The major goal of 
this project is to monitor the relative abundance of zero-age-class 
striped bass in the three major Virginia river systems (James, York 
and Rappahannock) while concurrently attempting to identify 
significant variables which contribute to their interannual 
fluctuations. Because of the recent emphasis that is being placed on 
juvenile (young-of-year) indices as "action levels" for management 
decisions, this and subsequent reports for this project will also 
critically examine the precision, biases and predictive capabilities 
of the Virginia striped bass juvenile index and attempt to identify 
such measures as may improve its present interpretation and future 
implementation. 
HETHODS 
Field sampling was conducted monthly from July through September 
1983 at 18 fixed stations along the shores of the James, York and 
Rappahannock river systems (Fig. 1,1). Although all stations were 
visited during each sampling period, three collections were not made 
due to either prohibitively high winds (R24 in September) or the 
presence of menhaden (Brevoortia tyrannus) in such numbers that the 
seine could not be effectively landed (R24 and R28 in August). 
Two replicate seine hauls were made at each station by deploying 
a 90' by 6' bagged 1/4" mesh minnow seine from a small boat parallel 
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to the shoreline at a distance of approximately 100', The net was then 
hauled to the shoreline by simultaneously hand retrieving two haul 
lines attached by bridles to two seine poles attached to the ends of 
the net, All fish taken during the first tow were removed from the net 
and held in water filled buckets until after the second tow. All fish 
collected were identified and counted, and all striped bass measured 
to the nearest mm fork length. Salinity (refractometer) and air and 
water temperatures (stem thermometer) were measured between the two 
hauls, Sampling time, tidal stage and weather conditions were recorded 
at the time of each haul. The first sample was also processed in the 
period between the two hauls, allowing for an intervening period of 
about 15-20 minutes between hauls. All fishes captured were returned 
to the water at the conclusion of sampling. Further details of the 
sampling procedure are in the report for the preceeding segment (Dias 
1982). 
Statistical inferences are presented as the probability (p) of 
observing a deviation~ the observed deviation solely due to chance. 
Mean catch rates are contrasted by comparing 95% confidence intervals 
as estimated by ~ two standard errors (square root of: the variance 
divided by n) of the mean. Reference to "significant" differences 
between means in this context will be restricted to cases of non-
overlap by these confidence intervals. Clustering and ordination was 




Objective 1: Establish the relative numbers of juvenile striped bass 
(1983 year class) and cohabitant species and quantify 
environmental conditions at the time of collection. 
1983 Catches 
A total of 300 young-of-the year striped bass were collected from 
102 seine hauls during the 1983 sampling (Table 1.1), for an overall 
mean catch per seine haul (CPUE) of 2.94, about the same as the 1982 
value and smaller than only the 1967 and 1970 values during the 11 
years sampled (Table 1.2). As in previous years, CPUE was highest 
during the month of July, when almost 2/3 of the striped bass taken 
were captured (Table 1.3). In contrast to most previous years, 
however, CPUE did not decline steadily after July (Dias 1982) but 
showed fairly even values in August and September. 
The James drainage had the highest overall mean CPUE of the three 
drainages (Fig 1.2), but again as in 1982 the high James drainage 
index was strictly a reflection of high catches in the Chickahominy 
River. The catch rate in the James proper was lower than in the other 
large river systems (Fig. 1.3, Table 1.4). The catch rate in the 
Chickahominy was in turn strongly dominated by a single collection, 
where 69 of the 116 striped bass taken came from the July sample at 
station Cl (Fig. 1.4, Table 1.1). This station also made an inordinate 
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contribution to the 1982 overall CPUE. Discussions with personnel who 
participated in the earlier (1967-1973) sampling concerning this 
phenomena revealed that this station had also been sampled during that 
period, but had been classified as a James River station. As a result, 
the breakdown of catch by river given in Table 1,4 differs from that 
given in the previous report (Dias 1982) in that this station has 
been reclassified as a Chickahominy station. It is evident that this 
station has almost always had a large influence on the James index 
(the sole exception being 1981), 
The large effect of station Cl on the Chickahominy and James 
drainage average CPUE's indicates that selection of stations can have 
a major effect on relative index values. Figures 1.5-1.9 show the 
catch rates by station and month for the other rivers sampled in 1983 
and the monthly overall catch rates for each station. The figures 
showing the overall averages must be interpreted with caution inasmuch 
as the sampling effort is highly variable between stations, i.e. some 
stations were only sampled during the earlier surveys (1967-73), some 
only recently and a number occupied only once or twice during 
exploratory sampling in 1980-81 (Table 1.5). 
During 1983 overall catches at the James River stations (Fig 1.5) 
were relatively even across stations and months, but catches were 
highest upstream in August and highest downstream in September. 
Comparison of recent James catch rates with the historical averages is 
tenuous because of a station change made in 1981, when station J35 was 
dropped in favor of J36. Although the former was in a rocky, difficult 
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to seine area, catch rates there were consistently higher than 
elsewhere in the James or in the subsequent samples taken at the new 
station. The large June spike at station J29 in the composite figure 
represents a single haul and should be disregarded. During June 
striped bass juveniles are of a size (~ 40mm) so as not to be fully 
recruited to the net, but sporadic large catches may occur if the net 
becomes clogged by debris or other fishes. 
Catches in the Mattaponi in 1983 were higher in July and at the 
uppermost station (M47)(Fig. 1.6), The seasonal trend is fairly 
consistent with the historical pattern but the lower stations were 
usually more productive, indicating a possible upstream shift in the 
nursery area in 1983. Catches were also highest in July in the 
Pamunkey (Fig. 1.7), but were about equal within sampling periods with 
the exception of September, when catches were again highest at the 
uppermost station (P50), in sharp contrast to the historical average. 
The absolute numbers of fish involved is, however, too small to allow 
any substantive conclusions to be made concerning these differences. 
Interpretation is further confounded by the fact that the uppermost 
stations in both rivers are not the same as those used in earlier 
years. As was the case in the James, station changes were made in 1981 
(when small boat sampling began) to easier sampled areas. In this 
case, however, the overall effect may have been the opposite as in the 
James. 
Although only the tributaries in the York system were sampled in 
1983, composite CPUE's for the stations sampled previously in the York 
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River itself are given in Fig. 1.8 for comparative purposes, Although 
there is some evidence of bimodality in catch rates along the length 
of the rivet, almost the entire contribution to the lower stations 
came from the years prior to 1972 (1971 in particular), with catch 
rates showing distinct upstream increases in the following years. 
The overall 1983 CPUE in the Rappahannock River was considerably 
higher than in either of the York tributaries, but almost half the 
individuals taken came from a single collection, R44 in July (Table 
1.1, Fig. 1,9). In contrast to the case of station C1, this station 
has not historically made an overly large contribution to the 
Rappahannock index value (Fig. 1,9). As was the case in the York, 
there is a suggestion of bimodality in the historical average along 
the river's length. Examination of year by year data shows that the 
major downstream contribution is from the earlier years of the survey, 
with the large 1970 year class having by far the strongest influence. 
Relation to Environmental Parameters 
The vast majority of striped bass taken in the 1983 survey (272) 
came from salinities of less than 5 ppt., as was the case in previous 
years (Table 1.6). This is in part a reflection of sampling effort, 
but catch rates are also significantly higher at low salinity. Above 5 
ppt. there is no distinct pattern with respect to mean catch rates. 
Catch rates for 1983 with respect to temperature intervals showed 
a steady decline throughout the range of values encountered (Table 
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1.7), but the variance was quite high. This steady decline is also 
seen in the pooled data, and in this case all non-adjacent intervals 
have non-overlapping confidence intervals. It is therefore reasonable 
to state that within the limits of sampling the average abundance of 
juvenile striped bass declines along with temperature, but it is not 
possible to infer a causative relationship inasmuch as the fish are 
recruited to the sampling gear at about the time of annual water 
temperature maxima, and regardless of mortality or migratory behavior 
should show decreasing catchability with increased size. 
Although a strong relationship might be expected between tidal 
stage and fish catch rates along the perimeters of tidal waters, no 
' 
such relationship is evident from the present data. The 1983 striped 
bass catch rates are very erratic with respect to tidal stage, while 
the pooled data are almost perfectly homogeneous (Table 1.8), The 
absence of a general effect does not preclude the fact that individual 
sites may be strongly but differentially influenced by tide stage. 
During the next segment of this project the data base will be examined 
for stations at which a sufficient body of data is available across 
tidal stage for single site analysis, but a directed sampling effort 
may be required to sufficiently answer this question. 
The weather parameters recorded (wind velocity, wind direction, 
cloud cover) and time of sampling also showed no clearly discernable 
relationship to striped bass catch rates, and even the pooled data had 
no significant differences (Tables 1.9- 1.12). Intuitively all of 
these parameters can be expected to be of importance in shallow water 
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environments and cannot be dismissed until detailed site-specific 
studies are made, The trans~ation of wind to water turbulence depends 
on exposure (fetch and direction) and water depth, while the 
importance of general ambient light levels will vary with the degree 
of shoreline shading. 
Cohabitant species taken in 1983 will be discussed under 
Objective 3. 
Objective 2: Compare Virginia and Maryland seining techniques 
to compare differences in gear efficiency. 
The state of Maryland Department of Natural Resources has been 
conducting a juvenile seine survey in the Maryland portion of the 
Chesapeake Bay and its tributaries since 1955. Because of the long-
term nature of that data set and the geographic relationship between 
the two states, one of the original objectives of the Virginia program 
since its reinception has been to define differences in sampling 
efficiency between the two programs. Comparative field tests were 
conducted in 1980 (Burton and Dias 1981), 1981, and 1982 (Dias 1982). 
In all three cases too few striped bass were captured to permit even 
rudimentary comparisons. Although this work was originally proposed to 
continue into the 1983 segment, the 1982 effort (which was conducted 
after submission of the 1983 proposal) demonstrated clearly that 
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future field efforts in this regard would be futile barring an 
extremely dramatic rise in the occurrence and abundance of striped 
bass in Virginia waters (Dias 1982). In the absence of such a highly 
unlikely rise no further comparative work has been performed. 
Alternative approaches (impoundments, massive effort, relocation of 
test site to an area of higher abundance) are well beyond the scope of 
present funding levels. 
Objective 3: Examine relationships between juvenile striped bass, 
cohabitant species, measured or proxy environmental 
parameters and commercial catch data. 
Multiple Regression Analyses 
The multiple regression analyses performed in the previous 
segment to identify major environmental factors influencing the 
distribution and abundance of juvenile striped bass (Dias 1982) was 
repeated on the expanded data set in order to refine and confirm those 
models. In order to improve accuracy a number of changes were made to 
the data base prior to analysis, Wind direction, which was previously 
coded as heading in degrees, was broken into north-south (cosine 
function) and east-west (sine function) components. Tidal stage, which 
was previously entered as a cosine function calculated to reflect 
tidal height, was also entered as as sine function corresponding to 
tidal flow. Time, which was previously entered as a cosine function 
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calculated to reflect light intensity, was also entered as it's scalar 
value in order investigate possible progressive effects throughout the 
diel cycle (a trigonometric transformation was not required as no 
night sampling has been done). Average tidal stage was dropped from 
the monthly means file as such a value has no interpretable meaning. 
Finally, the dummy variables for month were removed as being 
unnecessarily confusing; since sampling was restricted to only a 
portion of the year the scalar value of month is a valid time 
measurement. 
As in the previous report, stepwise multiple regression 
techniques (Draper and Smith 1966) using only first stage equations 
were used to develop the "best" equation between relative abundance of 
striped bass (entered as ln(n+l)) and those environmental variables 
which were found to have partial regression coefficients significantly 
different from zero at P>O.l. Again, regressions were run on both the 
collection data file (BASS2) to investigate the direct effect of 
environmental variables on juvenile striped bass distribution and on 
the monthly mean file (BASS3) to examine longer term or climate scale 
effects on abundance, 
The multiple regression of individual catches on environmental 
variables produced an equation that was statistically significant 
(P>.OOOl) and retained all of the variables incorporated previously, 
2 but the correlation was still too weak (R =0.12) for the equation to 
be considered to have any predictive value, and it may only serve to 
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identify probable influences on juvenile distribution. Some of these 
(salinity and the seasonally progressive variables month and water 
temperature) were evident from the interval comparisons but others 
were not. The equation suggests that when the variation induced by 
other variables is accounted for, average abundances are higher in the 
Rappahannock (reference) drainage than the James drainage even though 
the two had identical 11 year averages (Table 1.4). This seeming 
incongruity may be a reflection of an underlying difference in 
salinity regimes sampled within the two systems, or it may simply be a 
reflection of the fact that catch rates were less variable in the 
Rappahannock system (Fig. 1.9) than in the James system (Figs. 1.4-
1.5) where two stations (Cl and J35) were largely responsible for the 
overall values of mean catch. 
Year was again retained in the equation with a negative 
coefficient (indicating a possible downward trend in overall abundance 
through the study period) despite the fact that the last two years 
produced the the third and fourth highest average CPUE's in the data 
set. The relative contribution of year to the equation (as reflected 
by the standardized coefficient, beta) declined and the fact that it 
was retained at all is probably more a reflection of the fact that the 
dominant 1970 year class occurs in the early portion of the data set 
rather than any regular trend in the catch rates observed (Fig 1.2). 
Two other variables entered the equation with low standardized 
coefficients, wind velocity (positively related) and the east-west 
component of wind direction, where the negative coefficient 
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corresponds to higher catches being associated with westerly winds. 
The latter relationship is more evident from an examination of the 
interval data (Table 1.10) than the former (Table 1,9), but in view of 
the low coefficients in an already weak equation both relationships 
may be more a result of station location or other sampling biases 
rather than a real general effect of an environmental parameter on 
distribution. 
The regression of monthly mean catches on average and proxy 
environmental parameters yielded essentially the same results as in 
the previous report (Dias 1982, Table 1.14). Honth accounted for the 
largest portion of the variation within the equation, with salinity, 
the spring month streamflow factors and wind velocity being the other 
contributing variables. The amount of variation explained by the 
equation remained fairly large (76%) but the equation should still not 
be considered to have predictive value with respect to interannual 
fluctuations inasmuch as the most influential variable (month) can be 
expected to display an almost constant effect across years and the 
addition of an additional years data worsened the fit of the equation, 
impugning it's general applicability. 
The equation is, however, still useful for the identification of 
possible climate scale influences (as reflected by monthly average 
values) on juvenile abundance. Salinity had the second highest 
standardized coefficient but, as noted in the previous report, showed 
the opposite relationship (positive) to catch rates as was observed in 
the local scale study. This is not necessarily contradictory; juvenile 
13 
striped bass may prefer less saline waters and still demonstrate 
higher abundances during dryer years, or they may simply appear to be 
present in greater abundances due to concentration caused by 
contraction of the areas of optimal salinities. A third possibility is 
that the relationship is an artifact of sampling design; during the 
peak years of 1967 and 1970 the survey area extended further down the 
estuary than in recent years. Because all of these possibilities are 
highly relevant to the overall applicability of the survey results 
this issue will be addressed in greater detail during the next segment 
of this project. 
The equation suggests that spring streamflow has an important 
effect on juvenile abundance, but the relationship may be complicated. 
The 1982 equation retained April streamflow as a positive determinate 
of juvenile abundance and June streamflow as a negative one. In the 
present equation the June parameter is absent but May is incorporated 
as a negative element, and March joins April as having a positive 
coefficient. The implication is that optimal production of juveniles 
is favored by high early spring streamflow and low late spring-early 
summer flow; but the possible effects of changes in salinity regime on 
catch rates discussed above must be properly evaluated before either 
conclusion may be safely drawn. 
Wind velocity was also retained in the present equation, but 
should not necessarily be considered as a potential climate scale 
determinate of abundance. In shallow waters such as are sampled in the 
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present study wind has a strong influence on water clarity, and hence 
catchability. 
Cohabitant Species 
Another possible important. influence on the distribution and 
abundance of juvenile striped bass is interspecific interactions such 
as competition and predation. Although the sampling gear used in the 
present study is not suitable to adequately sample potential 
predators, it does provide an excellent data base for identifying 
potential competitors of young-of-the-year striped bass for food and 
space, True establishment of competitive effects can only be 
accomplished through detailed dietary and habitat studies, but such 
studies can obviously only be performed for a very limited number of 
species. The present objective is to identify those species as may be 
worthy of such efforts. Identification of potential juvenile striped 
bass predators on the Virginia nursery grounds will require sampling 
with gear more effective on larger, more mobile fishes (gill nets, 
etc.). 
Eighty-nine species have been taken thus far in the juvenile 
seine survey, 77 of which have been taken at least once in the same 
haul as striped bass (Table 1.15) (the five higher taxa were all 
juveniles of species listed in the table which are virtually 
indistinguishable from congeners in the lower size ranges). Overall, 
striped bass have accounted for only 1.2% of the individuals taken, 
15 
ranking 14th. In terms of percent occurrence they rank third (43%), 
partly a reflection of the fact that the survey has been designed 
around this species but also due to the fact that it is almost the, if 
not the, most evenly distributed species in the study area. 
The number of cooccurrences of each species taken in the survey 
with juvenile striped bass are given in Table 1.15. This number is 
further resolved into the percentage of striped bass occurrences at 
which each species was present, the percentage of each species' 
occurrences at which striped bass were also present, and the ratio of 
the number of cooccurrences to the number that would be expected if 
both species were randomly distributed throughout the samples. If the 
assumption is made that those species who are most likely to be the 
closest competitors with juvenile striped bass will show similar 
habitant preferences, this value can be interpreted as a measure of 
possible competition. A cooccurrence ratio above 1 indicates a degree 
of selection for similar habitats, while values below 1 suggest 
different habitat preferences. The value in this column listed for 
striped bass is the maximum possible at that particular level of 
striped bass occurrence. 
Menhaden (Brevoortia tyrannus), although the most abundant fish 
taken, occurred at only 14% of the striped bass-containing stations 
and showed a different habitant preference, and is therefore an 
unlikely direct competitor (not unexpected considering differences in 
feeding modes). The the most commonly occurring species, the Atlantic 
si1verside, Menidia menidia, cooccurs about half of the time but on 
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the basis of the cooccurrence ratio appears to have different habitat 
preferences. The third most abundant (9.5%) species and striped bass 
congener, Marone americana (white perch), is by far the most commonly 
cooccurring species and also displays a similar habitat preference. 
Other species which are also more abundant than striped bass, show 
similar habitant preferences (ratio>l.2) and a high level of 
cooccurrence (>35%) are the spottail shiner, Notropis hudsonius, the 
tidewater silverside Menidia beryllina, and the banded killifish 
Fundulus diaphanus. 
Because competitors may change over time, the data presented in 
Table 1.15 have also been broken down by month and for the 1983 
sampling period for the 25 most abundant species in each period 
(Tables 1.16-1.22), If the months of June and November are disregarded 
due to their small sample size, it is evident that the distributional 
relationships noted for the combined data set hold throughout the 
sampling period (Tables 1.17-1.20). Interpretation of the 1983 data 
(Table 1.22) is more difficult because the habitat preference ratios 
are constrained to a much lower upper range because of high rate of 
occurrence of striped bass (72%, max. ratio; 1.38). If the ratio 
criteria is relaxed to simply include values greater than 1, the same 
suite of species should be considered the major potential competitors 
with the possible addition of two species; Hybognathus regius (eastern 
silvery minnow) and Notropis analostanus (satinfin shiner). 
The above analysis considers only absolute cooccurrences. In 
order to investigate possible density related patterns of cooccurrence 
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the combined data for each major sampling month (July-Oct.) and for 
each year was subjected to species ordination (reciprocal averaging, 
Gauch 1977) and cluster analyses (Canberra metric coefficient, 
flexible sorting strategy, Clifford and Stephenson 1975). Figure 1.10 
illustrates the results of the analyses of the 1983 data, and the 
results shown there are typical of that for the other years and the 
monthly data sets. In each case white perch was the mostly closely 
associated species, tidewater silversides generally the next most 
closely related followed by spottail shiners and banded killifish. 
White perch are by all indications of the present analysis the 
most likely direct competitor with juvenile striped bass in Virginia, 
a fact supported by a food habits study performed earlier (Dias 1982). 
In the next segment the data base will be examined for evidence of 
displacement effects between these two species (Boreman and Austin 
1985). Food habits of the other species mentioned will be reviewed in 
the published literature to establish whether similar analyses are 
justified. 
Although beach seining is largely ineffective in capturing larger 
predatory fishes, they are occasionally taken and it is interesting to 
note that longnose gar (Lepisosteus osseus) had the highest 
cooccurrence ratio of any species taken over 10 times (Table 1.15). 
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Relation to Commercial Landings 
An attempt was made to relate the average annual catch rate of 
striped bass to subsequent commercial landings using stepwise multiple 
linear regression following the.method of Goodyear (1985). Because 
landings are composed of several age classes two years and older 
(Loesch and Kriete 1982), landings can only be properly related to 
juvenile abundance data if the latter are available for a number of 
years previous. This fact and the closing of the James to commercial 
striped bass fishing in 1976 due to kepone contamination prevents the 
use of the data taken in recent years for this type of analyses. Since 
the earlier portion of the survey covers only seven years (1967-73), 
even restricting the analyses to two year classes allows for only 6 
data points. As result, although equations with very high correlations 
could be fitted to the data, the relationships were not statistically 
significant and the yearclass coefficients often nonsensical 
(negative). Also, the results obtained indicated very different year 
class structures of commercial catches between rivers. Adequate 
demonstration of the relationship between the Virginia juvenile 
abundance estimates and landings will have to be deferred until a 
considerably longer time series of data is available. 
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DISCUSSION AND CONCLUSIONS 
It is evident from the above analyses that the juvenile abundance 
estimates obtained from this survey are subject to very high sample 
variances, and that the data set may be beset by a number of 
consequential systematic or unsystematic biases. Before even the 
simplest objective of the survey may be satisfied, i.e. the comparison 
of interannual fluctuations in year class strength, the precision of 
the estimate must be defined and biases identified and compensated 
for. 
Following the procedure of Heimbuch, Jones and Rothschild (1983), 
confidence intervals based on ~ 2 standard errors of the mean have 
been constructed for the average abundance values for each year of the 
survey (Fig 1.11). As may be seen, the width of the error bars is 
quite large, and if non-overlap is used as a criterion for defining 
differences, 1983 was a better year than 1972, 1973 or 1981 but is 
indistinguishable from any of the other years sampled. Obviously the 
precision of the estimate must be increased if this type of survey is 
to be of use for anything other than detecting extremely large or 
extremely small year classes. Although increasing sample size is one 
obvious measure that may be taken to increase precision, visual 
examination of the raw data shows a very skewed distribution of catch 
sizes, with the data being composed of a few large numbers and many 
small numbers. In the succeeding (1984) segment the distribution of 
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catches will be mathematically analyzed to determine if a data 
transformation is appropriate. 
Of equal if not greater concern are any biases which may be 
presently incorporated into the data. Obviously, sampling effort has 
not been equal either in quantity or in time or space between years, 
nor have gear or sampling technique been constant. As noted earlier, 
the variability of catches in the field have made sampling technique 
comparisons totally unfeasible, and differences between the different 
seines and deployment/retrieval methods are undetectable let alone 
quantifiable. Effects of change in sampling design, however, may be 
identifiable and at least partially correctable. During periods of 
higher funding levels or events of special concern (i.e. tropical 
storm Agnes in 1972) sampling has been extended into areas and times 
outside of the normal sampling regime, As a result more stations are 
made outside of the prime nursery area, more zeros enter the 
calculation of average GPUE, and the index is artificially depressed. 
Figures 1.12 and 1.13 illustrate this point; both average catch and 
the percent of stations producing striped bass have varied in a 
statistically significant (r2= 0.39 and 0.51 respectively, P<0.02 
andO,Ol) manner with effort. In the next report the data base will be 
reanalyzed on the basis of a 'minimal standard survey' in order to 
evaluate the overall effect of this bias, and the data pared from the 
base analyzed to evaluate interannual changes in the size of the 
nursery area. 
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Lastly, the possibility has recently been raised that the survey 
results may have been influenced by the stocking of striped bass 
juveniles in the James system by the Virginia Commission of Game and 
Inland Fisheries during 1981, 1982 and 1984. Since no stocking was 
reported for 1983, a detailed examination of this problem is deferred 
until the next report, but it should be noted that preliminary 
comparisions between releases of hatchery reared juveniles and catch 
rates at those survey stations most proximal in time and space show no 
evidence of any direct impact during either 1981 or 1982. 
Stocking 
In June and early July of 1981, 173,000 fingerlings were 
released at Walker's Dam (mile 20) on the Chickahominy River and 
194,000 fingerlings were released at Deepbottom Landing (mile 73) on 
the James River. The Chickahominy index for that year (Table 1.4) was 
the lowest of any year thus far sampled, and July catch rates were 
higher at the lower stations (Cl and C3) than at the stations closer 
to the release point (C6 and C9). The James River index for 1981 
(Table 1.4) was slightly below average, and the entire July catch was 
taken at station J36, the fourth most distant (37 miles) station from 
the release point. 
In 1982, 320,000 fingerlings were released during the same period 
(June- July) at Deepbottom Landing. The James River index for this 
year was well below av~rage (Table 1.4), and the July distribution of 
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catches showed a clear inverse relationship to the release point, with 
the highest catch being taken at the lowermost station (J27) and the 
catch rate declining upstream to zero at the uppermost station (J57). 
In contrast, the Chickahominy index was well above average (Table 1.4) 
but no stocking took place in that river in 1982. 
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Table 1 .1. Summary of 1983 seine collection data. 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. ·Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
JULY 
7/18 1 M33 11 .1 29.5 2.0 7 315 10 5 
2 11.5 7 315 10 5 
7/18 3 M44 12.6 30.0 o.o 7 315 5 80 
3 13.0 7 315 5 80 
7/18 10 M47 13.7 30.5 o.o 7 315 5 80 
2 14.0 7 315 5 80 
7/18 0 M41 14.5 31.0 0.0 8 335 5 80 
2 15.2 8 335 5 80 
7/19 5 P42 12.8 30.0 o.o 6 315 15 100 
1 13.5 6 315 15 100 
7/19 5 P44 14.1 30.0 o.o 7 0 100 
3 14.4 7 0 100 
7/19 6 P51 15.0 30.0 0.0 7 0 5 100 
2 15.3 7 0 5 100 
7/20 5 J46 11.0 31.0 o.o 5 315 5 25 
0 11.4 5 315 5 25 
() 7/20 3 J57 12.9 o.o 5 315 5 25 
() 1 13 .3 5 315 5 25 7/20 43 c 1 14.5 34.5 1.0 7 315 5 5 
26 14.9 7 315 5 5 
I l 7/20 3 c 3 15.3 31.5 1.0 7 315 5 10 
I y; 2 15.8 7 315 5 10 7/21 2 J27 10.0 32 .o 3.5 3 0 25 
(; 1 10.5 3 0 25 
'': 7/21 1 J36 11.2 32.5 2.0 5 0 10 
0 12.6 5 0 10 
LJ 7/26 1 R24 8.0 27.0 12.0 7 0 5 25 2 8.4 7 0 5 25 
7/26 0 R28 9.3 10.0 7 0 5 25 
0 9.7 7 0 5 25 
7/26 0 R37 10.5 29.5 7.0 1 0 5 25 
3 11.0 1 0 5 25 
7/26 25 R44 12.0 30.5 2.0 1 0 5 50 
14 12.4 1 0 5 50 
7/26 0 R50 13.1 30.0 1.0 2 0 10 50 
1 13.4 2 0 10 50 
SUBTOTAL 
N 5 178 18 36 16 18 36 30 36 36 
MEAN** 4.94 12.6 30.6 2,30 6.4 330 5.3 45.6 
HIN 0 8.0 27 .o 0.0 0 5 
MAX 43 15.8 34.5 12 .o 15 100 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
AUGUST 
8/17 0 M33 11.9 27.0 8 135 5 10 
0 12.2 8 135 5 10 
8/17 1 M44 13 .1 27.0 0.0 7 135 10 10 
1 . 13.4 7 135 10 10 
8/17 2 M47 13 .8 27.8 o.o 7 135 10 25 
2 14.0 7 135 10 25 
8/17 1 M41 14.5 28.0 o.o 1 135 10 75 
1 14.9 1 135 10 75 
8/24 8 c 1 7.2 28 .o 1.5 7 45 15 50 
2 7.8 1.5 7 45 15 50 
8/24 13 c 3 8.1 28.2 1.5 6 45 15 75 
3 8.4 6 45 15 75 
8/24 3 J57 10.0 27.5 0.0 7 45 15 25 
3 10.3 7 45 15 25 
8/24 0 J46 11.7 .5 1 45 15 50 
0 12.1 1 45 15 50 
8/25 1 P42 8. 7 28.0 1.5 7 45 15 10 
0 9.1 7 45 15 10 
8/25 0 P44 9,3 28.0 .5 8 45 15 10 
1 9.7 8 45 15 10 
8/25 0 P51 10.1 28.0 0.0 1 45 15 10 
1 10.4 1 45 15 10 
8/30 0 R50 9.0 28 .o 2.0 3 0 10 
5 10.3 3 0 10 
8/30 3 R44 9.8 29.0 3,0 5 0 10 
4 10.2 5 0 10 
8/30 0 R37 11.0 30.0 7.0 6 0 25 
2 11.3 6 0 25 
8/30 1 R28 12.2 30.5 ll.S 7 90 10 25 
0 12.5 7 90 10 25 
9/ 1 1 J27 10.7 7.0 7 45 5 75 
0 11.1 7 45 5 75 
9/ 1 1 J36 ll.5 4.5 7 45 5 75 
1 11.9 7 45 5 75 
SUBTOTAL 
N 5 61 17 34 14 16 34 28 34 34 
MEAN** 1.79 10.9 28.2 2.53 6.6 67 9.4 33.6 
MIN 0 7.2 27.0 0.0 0 10 
MAX 13 14.9 30.5 11 .5 15 75 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. Sal. Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. Vel. Cover 
Bass EST c * deg. mph % 
SEPTEMBER 
9/23 10 c 3 7.6 22.5 4.0 8 0 0 
0 7.8 8 0 0 
9/23 5 c 1 8.3 20.5 4.5 1 0 0 
1 8.5 1 0 0 
9/26 0 M33 8.5 22.0 7.8 7 360 5 75 
0 8.8 7 360 5 75 
9/26 1 H44 9.5 21.0 1.5 8 360 10 90 
1 9.8 1 360 10 90 
9/26 1 H47 10.3 21.5 1.8 1 360 10 75 
2 10.6 1 360 10 75 
9/26 0 M41 11.3 21.5 2.8 1 360 10 75 
0 12.5 1 360 10 75 
9/27 1 P44 9.3 22.0 2.5 7 45 10 10 
0 9.7 7 45 10 10 
9/27 0 P42 10.0 21.5 4.0 7 45 10 10 
1 10.4 7 45 10 10 
9/27 2 P51 11.2 21.0 2.0 8 45 10 10 
4 11 .5 1 45 10 10 
9/28 8 R50 9.3 20.8 3.8 5 45 20 75 
4 10.7 5 45 20 75 
9/28 5 R44 10.2 21.0 5.5 5 45 20 75 
1 10.5 5 45 20 75 
9/28 0 R37 11.3 20.5 8.5 6 45 20 75 
1 11.7 6 45 20 75 
10/ 3 0 J46 9.2 21.0 3.0 3 0 0 
1 9.6 3 0 0 
10/ 3 1 J57 10.4 21.0 1.8 3 360 10 5 
0 10.7 3 360 10 5 
10/ 3 5 J27 12.8 22.0 10.0 7 270 10 10 
4 13.0 7 270 10 10 
10/ 3 2 J36 13.6 23.0 6.3 7 0 10 
0 13.9 7 0 10 
SUBTOTAL 
N 5 61 16 32 16 16 32 24 32 32 
MEAN** 1.91 10.4 21.4 4.36 6.4 34 9.1 37.2 
MIN 0 7.6 20.5 1.5 0 0 
MAX 10 13.9 23.0 10.0 20 90 
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Table 1.1. (cont.) 
Sampling No. Samp. Temp. SaL Tide Wind Wind Cloud 
Period Date Striped Sta. Time deg. ppt. Stage Dir. VeL Cover 
Bass EST c * deg. mph % 
TOTAL 
N 15 300 51 102 46 50 102 82 102 102 
MEAN** 2.94 11.3 26.7 3.04 6.5 23 7.8 38.9 
MIN 0 7.2 20.5 o.o 0 0 
MAX 43 15.8 34.5 12 .o 20 100 
*Tide Stage: 1. Early flood, 2. Max. flood, 3. Late flood, 4. High slack, 
5. Early ebb, 6. Max. ebb, 7. Late ebb, 8. Low Slack 
**Mean Tide Stage and Wind Dir. were calculated trigonometrically. 
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Table 1.2. Catch of young-of-the-year striped bass 
per seine haul summarized by year. 
Year Total Mean Std. Dev. N 
1967 483 3.33 7.146 145 
1968 275 1.64 4.501 168 
1969 339 1.92 4.530 177 
1970 808 4.42 6.856 183 
1971 261 1.43 3.004 183 
1972 137 0. 51 1.273 271 
1973 187 1.01 3;167 185 
1980 311 1.77 4.271 176 
1981 190 0.90 3;195 210 
1982 328 2.90 6.449 113 
1983 300 2.94 5.810 102 
Overall 3619 1.89 4.733 1913 
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Table 1.3. Catch of young-of-the-year striped bass per seine haul 
summarized by month. 
·• 
' 2 
1 T 1983 All Years Combined ~ 
' Month Total Mean Std. Dev. N Total Mean Std. Dev. N 
June 52 2.36 5.386 22 
July 178'·''" 4.94 .. '8.890. 36 ·' .. ,\1585 , I 3.26 '·' 6.600 '·. 486 
August 61 1.79 2.626 34 925 1.96 4.811 471 
September 61 1.91 2.493 32 656 1.30 3.273 503 
October 392 1.03 2.950 382 
November 9 0.23 0.485 39 
December 0 o.oo 0.000 10 
Overall 300 2.94 5.810 102 3619 1.89 4.733 1913 
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Table 1.4. Catch of young-of-the-year striped bass per seine 
haul summarized by year, drainage, and river. 
Drainage 
Year River Total Mean Std. Dev. N 
1967 483 3.33 7.146 145 
James Drainage 139 3.23 6.764 43 
James 103 2.86 7.052 36 
Chickahominy 36 5.14 5.014 7 
York Drainage 217 4.62 9.723 47 
York 188 5.88 11.488 32 
Mattaponi 9 1.13 2.031 8 
Pamunkey 20 2.86 3.132 7 
Rappahannock Dr. 127 2.31 4.189 55 
Rappahannock 127 2.31 4.189 55 
1968 275 1.64 4.501 168 
James Drainage 35 0.73 2.304 48 
James 25 0.63 2.372 40 
Chickahominy 10 1.25 1.982 8 
York Drainage 72 1.13 1.856 64 
York 21 0.52 0.816 40 
Mattaponi 36 2.25 2.436 16 
Pamunkey IS 1.88 2.997 8 
Rappahannock Dr. I68 3.00 7.079 56 
Rappahannock 168 3.00 7 .07 9 56 
1969 339 1.92 4.530 177 
James Drainage 119 2.09 4.929 57 
James 74 1.51 4.042 49 
Chickahominy 45 5.63 8 .I OS 8 
York Drainage 72 1.13 1.940 64 
York 28 0.70 1.454 40 
Mattaponi 20 1.25 1.693 16 
Pamunkey 24 3.00 3.295 8 
Rappahannock Dr. 148 2.64 5.943 56 
Rappahannock 148 2.64 5.943 56 
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Table 1.4. (con't,) 
Drainage 
Year River Total Mean Std. Dev. N 
1970 808 4.42 6.856 183 
James Drainage 381 5.95 7.855 64 
James 244 4.36 5.419 56 
Chickahominy 137 17.13 12.710 8 
York Drainage 148 2.31 5.790 64 
York 53 1.33 2.005 40 
Mattaponi 90 5.63 10.683 16 
Pamunkey 5 0.63 0.916 8 
Rappahannock Dr. 279 5.07 6.233 55 
Rappahannock 279 5.07 6,233 55 
1971 261 1.43 3.004 183 
James Drainage 55 0.87 2.568 63 
James 38 0.69 2.486 55 
Chickahominy 17 2.13 2.949 8 
York Drainage 83 1.30 3.105 64 
York 58 1.45 3.7 55 40 
Mattaponi 21 1.31 1.815 16 
Pamunkey 4 0.50 0.535 8 
Rappahannock Dr. 123 2.20 3.227 56 
Rappahannock 123 2.20 3 .227 56 
1972 137 0.51 1,273 271 
James Drainage 16 0.29 1.039 56 
James 7 0.15 0.505 48 
Chickahominy .9 1.13 2.417 8 
York Drainage 87 0.52 1 .212 167 
York 26 0.25 0.825 103 
Mattaponi 34 1.06 1.950 32 
Pamunkey 27 0.84 1 .081 32 
Rappahannock Dr. 34 0. 71 1.663 48 
Rappahannock 34 0. 71 1.663 48 
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Table 1.4. (con't.) 
Drainage 
Year River Total Mean Std. Dev. N 
1973 187 1.01 3.167 185 
James Drainage 22 0.36 1 .461 61 
James 2 0.04 0.191 54 
Chickahominy 20 2.86 3 .579 7 
York Drainage 123 1.58 4.262 78 
York 2 0.05 0.229 37 
Mattaponi 71 2.54 5.809 28 
Pamunkey 50 3.85 5.064 13 
Rappahannock Dr. 42 0.91 2.439 46 
Rappahannock 42 0.91 2.439 46 
1980 311 1.77 4.271 176 
James Drainage 186 2.78 4.664 67 
James 76 1.90 3.87 5 40 
Chickahominy 110 4.07 5.456 27 
York Drainage 105 1.40 4.612 75 
York 3 0.09 0.379 34 
Mattaponi 32 1.28 1.458 25 
Pamunkey 70 4.38 9.373 16 
Rappahannock Dr. 20 0.59 1.305 34 
Rappahannock 20 0.59 1.305 34 
1981 190 0.90 3.195 210 
James Drainage 76 0.97 4. 789 78 
James 58 1.26 6.195 46 
Chickahominy 18 0.56 0.982 32 
York Drainage 98 1.14 1. 965 86 
York 7 0.32 0.716 22 
Mattaponi 56 1.75 2.676 32 
Pamunkey 35 1.09 1.489 32 
Rappahannock Dr. 16 0.35 0.674 46 
Rappahannock 16 0.35 0.674 46 
34 
Table 1.4. (con't,) 
Drainage 
Year River Total Mean Std. Dev. N 
1982 328 2.90 6.449 113 
James Drainage 139 3.76 8.254 37 
James 14 0.58 1.060 24 
Chickahominy 125 9.62 12.038 13 
York Drainage 137 2.85 6.297 48 
York 0 o.oo o.ooo 6 
Mattaponi 34 1.42 1.932 24 
Pamunkey 103 5.72 9.492 18 
Rappahannock Dr. 52 1.86 3.240 28 
Rappahannock 52 1.86 3.240 28 
1983 300 2.94 5.810 102 
James Drainage 151 4.19 8.256 36 
James 35 1.46 1.587 24 
Chickahominy 116 9.67 12.7 52 12 
York Drainage 69 1.64 1.986 42 
Mattaponi 36 1.50 2.043 24 
Pamunkey 33 1.83 1.948 18 
Rappahannock Dr. 80 3.33 5.639 24 
Rappahannock 80 3.33 5.639 24 
ALL (combined) 3619 1.89 4.733 1913 
James Drainage 1319 2.16 5.437 610 
James 676 1.43 4.102 472 
Chickahominy 643 4.66 8.089 138 
York Drainage 1211 1.52 4.170 799 
York 386 0.98 3.879 394 
Mattaponi 439 1.85 3.959 237 
Pamunkey 386 2.30 4.905 168 
Rappahannock Dr. 1089 2.16 4.627 504 
Rappahannock 1089 2.16 4.627 504 
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67 68 69 70 71 72 73 80 81 82 83 All 
James 
J15 8 8 8 8 8 6 46 
J20 6 8 8 8 8 8 9 5 60 
J22 1 1 
J23 8 8 8 9 33 
J25 8 8 8 8 8 8 9 6 8 71 
J27 8 9 6 8 6 6 43 
J29 9 8 8 8 9 42 
J35 7 8 8 8 8 8 9 7 63 
J36 8 6 6 20 
J46 5 8 6 6 25 
J50 6 8 8 8 7 37 
J53 5 5 
J57 8 6 6 20 
J67 6 6 
Chickahominy 
c 0 8 8 
c 1 7 8 8 8 8 8 7 8 8 6 6 82 
c 3 1 6 6 6 19 
c 4 2 2 
c 6 8 2 1 11 
c 9 8 8 
C12 4 4 
Cl6 4 4 
York 
y 4 6 8 8 8 8 7 6 51 
Y10 7 1 8 
Yll 8 1 9 
Y12 6 8 8 8 8 8 9 7 62 
Y14 8 1 8 17 
Y16 1 1 
Y17 16 2 18 
Y18 1 1 
Y19 5 8 8 8 8 8 2 6 53 
Y21 8 1 9 
Y23 1 8 1 10 
Y24 8 6 14 
Y25 6 8 8 8 8 8 7 7 60 
Y26 8 1 9 
Y27 8 1 9 
Y28 7 8 8 8 8 8 10 6 63 
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Table 1.5. (cont.) 
River Year 
Stat ion 19-
67 68 69 70 71 72 73 80 81 82 83 All 
Mattaponi 
M33 8 6 6 20 
M35 8 1 6 15 
M41 8 10 5 8 6 6 43 
M42 1 1 
M44 6 8 8 8 8 8 9 7 8 6 6 82 
M47 8 6 6 20 
M48 2 8 8 8 8 8 8 6 56 
Pamunkey 
P35 8 1 9 
P40 8 1 9 
P42 8 6 6 20 
P44 5 8 6 6 25 
P46 8 1 4 13 
P51 8 6 6 20 
P52 7 8 8 8 8 8 10 7 64 
PSS 8 8 
Rappahannock 
RlO 8 8 8 8 8 40 
R14 8 8 8 8 8 5 6 51 
R18 7 8 8 3 26 
R19 2 2 
R24 4 8 8 7 6 8 5 2 48 
R28 8 8 8 8 8 8 7 6 8 6 4 79 
R32 8 8 16 
R37 8 8 8 8 8 8 8 5 8 6 6 81 
R39 1 1 
R44 8 8 8 8 8 8 8 4 8 5 6 79 
R50 8 8 8 8 8 8 8 5 6 6 6 79 
R72 1 1 
R86 1 1 
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Table 1.6. Catch of young-of-the-year striped bass per seine haul 











Total Mean Std. Dev. N 
272 3.49 6.498 78 
15 1.07 1.492 14 
13 1.63 1.923 8 
300 3.00 5.853 100 
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All Years Combined 
Total Mean Std. Dev. N 
2443 2.48 5.105 986 
385 1.31 4.765 294 
466 1.45 4. 738 322 
205 0.95 2.536 216 
57 1.30 3.345 44 
0 o.oo o.ooo 2 
3556 1.91 4.754 1864 
Table 1,7, Catch of young-of-the-year striped bass per seine haul 













Total Mean Std. Dev. N 
61 1.91 2.493 32 
64 2.13 2.700 30 
168 5.60 9.615 30 
293 3.18 6.064 92 
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All Years Combined 
Total Mean Std. Dev. N 
0 0.00 0.000 6 
1 0.09 0.302 11 
34 0.40 1.262 84 
212 1.02 2,623 207 
534 1.39 3.185 385 
2047 2.37 5.626 865 
739 2,86 5.845 258 
0 o.oo 0.000 3 
3567 1.96 4.836 1819 
Table 1.8. Catch of young-of-the-year striped bass per seine haul 













Total Mean Std. Dev. N 
59 3.28 6.360 18 
1 0.50 0.707 2 
10 1.25 1.669 8 
35 2.92 2.429 12 
25 3 .13 4.324 8 
154 3 .so 7.397 44 
16 1.60 3.062 10 
300 2.94 5.810 102 
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All Years Combined 
Total Mean Std. Dev. N 
635 1.82 4.418 349 
369 1.76 5.589 210 
650 2.19 5.464 297 
233 1.81 4.715 129 
515 2.00 4.524 258 
315 1.86 3.825 169 
598 1.81 4.600 330 
304 1.78 4.282 171 
3619 1.89 4.733 1913 
Table 1.9. Catch of young-of-the-year striped bass per seine haul 
summarized by wind velocity. 
Wind 1983 All Years Combined 
Velocity Total Mean Std. Dev. N Total Mean Std. Dev. 
(mph) 
0-4 45 2.25 2.552 20 1509 1.82 4.490 
5-9 159 4.97 9.482 32 1233 2.03 5.057 
10-14 36 1.29 1.272 28 390 1.64 3.857 
15-19 41 2.56 3.540 16 351 2.39 5.799 
20-24 19 3.17 3.060 6 63 1.91 3.476 
25-29 0 o.oo 0.000 










Table 1.10. Catch of young-of-the-year striped bass per seine haul 





SE ( 113-157) 
s (158-202) 
sw ( 203-247) 
w (248-292) 





Total Mean Std. Dev. N 
65 2.17 2.984 30 
1 0.50 0.707 2 
8 1.00 0.756 8 
9 4.50 0.707 2 
n2 6.22 10.936 18 
60 2.73 5.857 22 
45 2.25 2.552 20 
300 2.94 5.810 102 
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All Years Combined 
Total Mean Std. Dev. N 
492 1.71 3.370 287 
149 1.54 3.407 97 
283 1.62 4.652 175 
222 1.66 2.938 134 
595 2.50 6.081 238 
251 2.30 5.143 109 
395 1.90 4.785 208 
361 1.80 4.866 201 
798 1.96 5.094 408 
3546 1.91 4.705 1857 
Table 1.11. Catch of young-of-the-year striped bass per seine haul 
summarized by percent cloud cover. 
Cloud 1983 All Years Combined 
Cover Total Mean Std. Dev. N Total Mean Std. Dev. 
(%) 
0-19 132 3.30 7. 776 40 989 1.61 3.995 
20-39 31 1.55 1.394 20 391 1.81 4.193 
40-59 50 6.25 9.083 8 365 1.65 4.368 
60-79 43 2.15 3.265 20 390 1.77 5.208 
80-100 44 3.14 2.627 14 1411 2.27 5.257 









Table 1.12. Catch of young-of-the-year striped bass per seine haul 
summarized by time of sampling. 
Time 1983 All Years Combined 
(hrs) Total Mean Std. Dev. N Total Mean Std. Dev. 
(EST) 
6-8.9 46 3.54 4.235 13 422 1.77 5.222 
9-11.9 73 1.46 1.764 50 1744 1.75 4.284 
12-14.9 165 5.00 9.307 33 1407 2.18 5.265 
15-17.9 15 3.00 1.732 5 44 1.83 2.099 
18-20.9 1 1.00 0.000 1 1 1.00 o.ooo 









Table 1.13. Equation parameters and summmary statistics for stepwise 
multiple regression of young-of-the-year striped bass catches 
on environmental parameters taken at the time of capture. 




































SIGNIF F = 0.0001 
VARIABLES IN THE EQUATION -----------------------
SE B. 95% CONFDNCE INTRVL B 
J 
0.00351 -0.03598 -0 .02222 
0.02777 -0.14009 -0.03115 
0.00491 0.00337 0.02262 
0.00414 -0.01875 -0.00249 
0.00634 0.00448 0.02937 
0.05445 -0.33574 -0.12210 
0.05890 -0.35480 -0.12369 
0.03273 -0.12539 0.00305 
































Table 1.13. (cont.) 

































RSQ F(EQU) SIGF 
0.0516 72.629 -.000 IN: 
0.0867 63.304 0.000 IN: 
0.0915 44.729 -.000 IN: 
0.0966 35.594 0.000 IN: 
0.1010 29.879 -.000 IN: 
0.1041 25.743 -.000 IN: 
0.1141 24.438 -.000 IN: 
0.1164 21.860 0.000 IN: 
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Table 1.14. Equation parameters and summmary statistics for stepwise 
multiple regression of average monthly young-of-the-year 
Btriped bass catches on averaged and proxy environmental 
parameters. 














ANALYSIS OF VARIANCE 







SIGNIF F = 0.0001 
1.35824 
0.07364 




SAL 0 .1 0501 
APRSF 0.00036 





















































Table 1.14. (cont.) 
------------- VARIABLES NOT IN THE EQUATION -------------
VARIABLE BETA IN PARTIAL MIN TOLER F SIG F 
YEAR 0.15711 0.21150 0.39601 1.592 0.2156 
JUNSF -0.14570 -0.23051 0.55015 1.908 0.1762 
WTEM -0.15307 -0.13959 0.19983 0.676 0.4168 
COSWDIR 0.02000 0.03370 0.55352 0.039 0.8453 
SINWDlR 0.09800 0.19493 0.56924 1.343 0.2546 
CLOUD -0.07887 -0.13197 0.51680 0.603 0.4429 
SUMMARY TABLE 
-------------
STEP MULTR RSQ F(EQU) SIGF VARIABLE BETA IN 
1 0.6084 0.3702 23.510 0.000 IN: MONTH -0.6084 
2 0.7180 0.5155 20.751 0.000 IN: JUNSF -0.3815 
3 0.7491 0.5612 16.202 0.000 IN: SAL 0.2666 
4 0.7834 0.6137 14.697 0.000 IN: APRSF 0.2338 
5 0.8242 0.6792 15.247 o.ooo IN: MAY SF -0.3036 
6 0.8170 0.6675 18.567 0.000 OUT: JUNSF 0.0000 
7 0.8518 0. 7255 19.029 0.000 IN: WVEL 0.2577 
8 0.8716 0.7597 18.445 0.000 IN: MARSF 0.2246 
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Table 1.15. Species taken during seine survey, 1967-1973 and 1980-1983 and their cooccurence in relation 
to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Brevoortia tyrannus 75491 25.1 25.1 324 17.0 115 14.0 35.5 0.83 
Menidia menidia 57046 18.9 44.0 1078 56.4 399 48.6 37.0 0.86 
Marone americana 28538 9.5 53.5 1074 56.2 582 70.9 54.2 1.26 
Leiostomus xanthurus 22608 7.5 61.0 748 39.1 280 34.1 37.4 0.87 
Notropis hudsonius 17606 5.8 66.8 748 39.1 394 48.0 52.7 1.23 
Anchoa mitchilli 14689 4.9 71.7 634 33.2 235 28.6 37.1 0.86 
Fundulus heteroclitus 12305 4.1 75.8 422 22.1 164 20.0 38.9 0.90 
Alosa aestiva1is 10528 3.5 79.3 318 16.6 163 19.9 51.3 1.19 
_,. Menidia beryllina 9485 3.1 82.4 631 33.0 330 40.2 52.3 1.22 
"' Hybognathus regius 7179 2.4 84.8 356 18.6 217 26.4 61.0 1.42 
Fundulus majalis 6353 2.1 86.9 385 20.1 134 16.3 34.8 0.81 
Fundulus diaphanus 6179 2.1 89.0 524 27.4 290 35.3 55.3 1.29 
A1osa sapidissima 4726 1.6 90.6 472 24.7 241 29.4 51.1 1.19 
*Morone saxatilis 3619 1.2 91.8 821 43.0 821 100.0 100.0 2.33 
Trinectes maculatus 3264 1.1 92.9 403 21.1 218 26.6 54.1 1.26 
Etheostoma olmstedi 2221 0.7 93.6 398 20.8 221 26.9 55.5 1.29 
Micropogonias undulatus 1880 0.6 94.2 195 10.2 68 8.3 34.9 0.81 
Alosa pseudoharengus 1688 0.6 94.8 159 8.3 103 12.5 64.8 1.51 
Dorosoma cepedianum 1648 0.5 95.3 235 12.3 80 9.7 34.0 0.79 
Ictalurus catus 1518 0.5 95.8 166 8.7 79 9.6 47.6 1.11 
Lepomis gibbosus 1398 0.5 96.3 291 15.2 148 18.0 50.9 1.18 
Notropis analostanus 1253 0.4 96.7 238 12.5 146 17.8 61.3 1.43 
Atherinidae 1168 0.4 97.1 14 0.7 6 0.7 42.9 1.00 
Notemigonus crysoleucas 1058 0.4 97.5 166 8.7 77 9.4 46.4 1.08 
Ictalurus punctatus 835 0.3 97.8 220 ll.5 117 14.3 53.2 1.24 
Membras martinica 782 0.3 98.1 96 5.0 55 6.7 57.3 1.33 
Cyprinodon variegatus 649 0.2 98.3 51 2.7 22 2.7 43.1 1.00 
Bairdiella chrysoura 598 0.2 98.5 107 5.6 43 5.2 40.2 0.94 
Table 1.15. (cont.) 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Strongylura marina 597 0.2 98.7 205 10.7 102 12.4 49.8 1.16 
Perea flavescens 505 0.2 98.9 194 10.2 108 13.2 55.7 1.30 
Notropis bifrenatus 412 0.1 99.0 61 3.2 14 1.7 23.0 0.53 
Anguilla rostrata 404 0.1 99.1 205 10.7 89 10.8 43.4 1.01 
Ape1tes guadracus 315 0.1 99.2 26 1.4 10 1.2 38.5 0.90 
Mugil cepha1us 288 0.1 99.3 75 3.9 32 3.9 42.7 0.99 
Lucania parva 247 0.1 99.4 56 2.9 16 1.9 28.6 0.67 
Lepomis macrochirus 226 0.1 99.5 97 5.1 61 7.4 62.9 1.46 
"' Cyprinidae 222 0.1 99.6 8 0.4 3 0.4 37.5 0.87 0 
Mugil curerna 205 0.1 99.7 25 1.3 11 1.3 44.0 1.02 
Gobiosoma bosci 135 o.o 99.7 69 3.6 26 3.2 37.7 0.88 
Syngnathus fuscus llS 0 .o 99.7 62 3.2 19 2.3 30.6 0.71 
Anchoa hepsetus us o.o 99.7 48 2.5 16 1.9 33.3 0.78 
Micropterus salmoides 111 0.0 99.7 61 3.2 31 3.8 50.8 1.18 
Gobiesox strumosus 109 0.0 99.7 45 2.4 13 1.6 28.9 0.67 
Hyporhamphus unifasciatus 93 0.0 99.7 10 0.5 5 0.6 50.0 1.16 
Pomatomus sa1tatrix 92 o.o 99.7 66 3 .s 30 3.7 45.5 1.06 
Icta1urus nebu1osus 64 0.0 99.7 36 1.9 17 2.1 47.2 1.10 
Dorosoma petenense 61 o.o 99.7 15 0.8 3 0.4 20.0 0.47 
Opsanus tau 55 o.o 99.7 32 1.7 15 1.8 46.9 1.09 
Para1ichthys dentatus 54 0.0 99.7 41 2.1 9 1.1 22.0 0.51 
Cvorinus carpio 49 o.o 99.7 40 2.1 12 1.5 30.0 0.70 
Caranx hippos 48 o.o 99.7 25 1.3 13 1.6 52.0 1.21 
Chasmodes bosguianus 43 0.0 99.7 17 0.9 9 1.1 52.9 1.23 
A1osa sp. 39 0.0 99.7 8 0.4 7 0.9 87.5 2.04 
Cynoscion regalis 39 o.o 99.7 19 1.0 2 0.2 10.5 0.25 
Lepomis auritus 38 o.o 99.7 25 1.3 15 1.8 60.0 1.40 
Gambusia affinis 35 o.o 99.7 14 0 .7 8 1.0 57.1 1.33 
Centrarciidae 34 o.o 99.7 10 0.5 7 0.9 70.0 1.63 
Table 1.15. (cont.) 
Number of Individuals Occurences Cooccurences w! St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Sciaenops ocellata 29 0.0 99.7 17 0.9 1 0.1 5.9 0.14 
Centrarchus macropterus 28 0.0 99.7 7 0.4 1 0.1 14.3 0.33 
Peprilus alepidotus 21 o.o 99.7 8 0.4 2 0.2 25.0 0.58 
Enneacanthus g1oriosus 19 o.o 99.7 3 0.2 2 0.2 66.7 1.55 
Alosa mediocris 19 0.0 99.8 12 0.6 7 0.9 58.3 1.36 
Cynoscion nebulosus 16 0.0 99.8 14 0.7 8 1.0 57.1 1.33 
Symphurus plagiusa 14 o.o 99.8 6 0.3 3 0.4 50.0 1.16 
Sphoeroides maculatus 13 0.0 99.8 6 0.3 2 0.2 33.3 0.78 
<.n Elops saurus 11 0.0 99.8 6 0.3 0 0.0 o.o o.oo ,... 
Lepisosteus osseus 11 o.o 99.8 11 0.6 10 1.2 90.9 2.12 
Micropterus dolomieui 9 o.o 99.8 5 0.3 1 0.1 20.0 0.47 
Noturus gyrinus 9 o.o 99.8 1 0.1 1 0.1 100.0 2.33 
Prionotus carolinus 9 o.o 99.8 5 0.3 3 0.4 60.0 1.40 
Lepomis microlopbus 8 o.o 99.8 8 0.4 6 0.7 75.0 1.75 
~niger 7 o.o 99.8 6 0.3 4 0.5 66.7 1.55 
Pogonias cromis 7 o.o 99.8 5 0.3 1 0.1 20.0 0.47 
Nocomis micropogon 6 o.o 99.8 5 0.3 2 0.2 40.0 0.93 
Menticirrhus americanus 5 o.o 99.8 3 0.2 2 0.2 66.7 1.55 
Svnodus foetens 4 0.0 99.8 4 0.2 2 0.2 50.0 1.16 
Microgobius thalassinus 4 o.o 99.8 3 0.2 0 0 .o o.o o.oo 
Moxostoma macrolepidotum 4 o.o 99.8 3 0.2 2 0.2 66.7 1.55 
Svngnathus sp. 3 0 .o 99.8 2 0.1 2 0.2 100.0 2.33 
Pseudo2leuronectes am.ericanus 3 o.o 99.9 3 0.2 2 0.2 66.7 1.55 
Caranx latus 2 o.o 99.9 2 0.1 0 o.o o.o o.oo 
Seriola zonata 2 o.o 99.9 2 0.1 2 0.2 100.0 2.33 
Caranx fuscus 2 0.0 99.9 1 0.1 0 0.0 o.o 0.00 
Ment ic irrius saxatilis 2 o.o 99.9 1 0.1 0 o.o o.o o.oo 
Lepomis sp. 2 o.o 99.9 2 0.1 2 0.2 100.0 2.33 
Aphredoderus sayanus 1 o.o 99.9 1 0.1 0 0.0 o.o 0.00 
~ ----- ---~-------~-----~-------
Table 1.15. (cont.) 
Nmaber of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
------
Lepomis punctatus l o.o 99.9 l 0.1 l 0.1 100.0 2.33 
Amia calva 1 0.0 99.9 1 0.1 0 0 .o 0.0 o.oo 
Astroscopus guttatus 1 0.0 99.9 1 0.1 0 o.o o.o o.oo 
Lagodon rhomboides 1 0.0 99.9 1 0.1 0 o.o o.o o.oo 
Umbra pygmaea 1 o.o 99.9 1 0.1 1 0.1 100.0 2.33 
Esox americanus americanus 1 0.0 99.9 1 0.1 1 0.1 100.0 2.33 
Prionotus evolans 1 o.o 99.9 1 0.1 0 o.o o.o o.oo 
Stenotomus chrysops 1 o.o 100.0 1 0.1 0 0.0 o.o o.oo 
"' N 301341 100.0 100.0 1911 100.0 
Table 1.16. Species taken during June sampling and their cooccurence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
-r 
Brevoortia tyrannus 7584 68.8 68.8 13 61.9 4 44.4 30.8 0.72 
Leiostomus xanthurus 1036 9.4 78.2 18 85.7 5 55.6 27.8 0.65 
Fundulus heteroclitus 768 7.0 85.2 16 76.2 3 33.3 18.8 0.44 
Anchoa mitchilli 469 4.3 89.5 8 38.1 1 11.1 12.5 0.29 
Micropogonias undulatus 320 2.9 92.4 11 52.4 1 11.1 9.1 0.21 
Morone americana 204 1.9 94.3 18 85.7 7 77.8 38.9 0.91 
Alosa sapidissima 97 0.9 95.2 12 57 .1 8 88.9 66.7 1.56 
Ictalurus catus 86 0.8 96.0 2 9.5 1 11.1 50.0 1.17 
ln Fundulus diapianus 78 0.7 96.7 5 23.8 5 55.6 100.0 2.33 w 
Hybognathus regius 68 0.6 97.3 6 28.6 5 55.6 83.3 1.94 
Menidia menidia 62 0.6 97.9 6 28.6 1 11.1 16.7 0.39 
Notropis hudsonius 59 0.5 98.4 5 23.8 4 44.4 80.0 1.87 
*Morone saxatilis 52 0.5 98.9 9 42.9 9 100.0 100.0 2.33 
Notropis analostanus 35 0.3 99.2 7 33.3 7 77.8 100.0 2.33 
Trinectes maculatus 25 0.2 99.4 6 28.6 3 33.3 so.o 1.17 
Anguilla rostrata 17 0.2 99.6 3 14.3 0 o.o 0.0 o.oo 
Alosa aestivalis 11 0.1 99.7 4 19.0 1 11.1 25.0 0.58 
Etheostoma olmstedi 9 0.1 99.8 2 9.5 2 22.2 100.0 2.33 
Menidia beryllina 8 0.1 99.9 4 19.0 1 11.1 25.0 0.58 
Fundulus majalis 8 0.1 100.0 3 14.3 0 o.o o.o o.oo 
Notropis bifrenatus 4 o.o 100.0 1 4.8 1 11.1 100.0 2.33 
Notemigonus crysoleucas 4 o.o 100.0 2 9.5 2 22.2 100.0 2.33 
Strongylura marina 3 0.0 100.0 2 9.5 1 11.1 50.0 1.17 
Gambusia affinis 3 o.o 100.0 1 4.8 1 11.1 100.0 2.33 
Perea flavescens 2 o.o 100.0 1 4.8 1 11.1 100.0 2.33 
11024 100.0 100.0 21 100.0 
Table 1.17. Species taken during July sampling and their cooccurence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w! St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Brevoortia tyrannus 36528 40.9 40.9 116 23.9 52 18.3 44.8 0.77 
Menidia menidia 10276 11.5 52.4 252 52.0 122 43 .o 48.4 0.83 
Horone americana 5814 6.5 58.9 300 61.9 203 71.5 67.7 1.16 
Fundulus heteroclitus 5803 6.5 65.4 181 37.3 92 32.4 50.8 0.87 
Leiostomus xanthurus 4017 4.5 69.9 223 46.0 110 38.7 49.3 0.84 
Notropis hudsonius 3645 4.1 74.0 205 42.3 142 50.0 69.3 1.18 
Alosa aestivalis 2911 3.3 77.3 96 19.8 65 22.9 67.7 1.16 
Hybognathus regius 2352 2.6 79.9 104 21.4 77 27.1 74.0 1.26 
\.n Anchoa mitchilli 2348 2.6 82.5 146 30.1 66 23.2 45.2 0.77 
..,. 
Menidia beryllina 2125 2.4 84.9 188 38.8 128 45.1 68.1 1.16 
Alosa sapidissima 1911 2.1 87 .o 122 25.2 83 29.2 68.0 1.16 
Fundulus diapianus 1720 1.9 88.9 153 31.5 104 36.6 68.0 1.16 
Fundulus majalis 1680 1.9 90.8 112 23.1 52 18.3 46.4 0.79 
*Marone saxatilis 1585 1.8 92.6 284 58.6 284 100.0 100.0 1.71 
Alosa pseudoharengus 976 1.1 93.7 58 12.0 39 13.7 67.2 1.15 
Etheostoma olrnstedi 715 0.8 94.5 104 21.4 80 28.2 76.9 1.31 
Micropogonias undulatus 613 0.7 95.2 67 13.8 32 11.3 47.8 0.82 
Dorosoma cepedianum 398 0.4 95.6 81 16.7 63 22.2 77.8 1.33 
Notropis analostanus 398 0.4 96 .o 59 12.2 26 9.2 44.1 0.75 
Trinectes maculatus 378 0.4 96.4 90 18.6 62 '2L8 68.9 1.18 
Ictalurus catus 311 0.3 96.7 48 9.9 26 9.2 54.2 0.93 
Ictalurus punctatus 298 0.3 97.0 71 14.6 51 18.0 71.8 1.23 
Notemigonus crysoleucas 292 0.3 97.3 71 14.6 40 14.1 56.3 0.96 
Membras martinica 222 0.2 97.5 31 6.4 21 7.4 67.7 1.16 
Lepomis gibbosus 212 0.2 97.7 64 13.2 47 16.5 73.4 1.25 
89347 100.0 100.0 485 100.0 
Table 1.18. Species taken during August sampling and their cooeeurenee in relation to striped bass. 
Nut:~ber of Individuals Oeeurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Oce. to 
Pet. St. Bass Sp. n Chance 
Menidia menidia 23970 31.6 31.6 286 60.9 113 50.7 39.5 0.83 
Brevoortia tyrannus 11705 15.4 47.0 64 13.6 19 8.5 29.7 0.63 
Notropis hudsonius 5480 7.2 54.2 201 42.8 124 55.6 61.7 1.30 
Morone americana 4868 6.4 60.6 269 57.2 166 74.4 61.7 1.30 
Fundulus heteroclitus 4013 5.3 65.9 117 24.9 40 17.9 34.2 0.72 
Leiostomus xantHurus 3623 4.8 70.7 190 40.4 77 34.5 40.5 0.85 
Alosa aestivalis 3504 4.6 75.3 79 16.8 46 20.6 58.2 1.23 
Hybognathus regius 2700 3.6 78.9 108 23 .o 74 33.2 68.5 1.44 
"' 
Menidia beryllina 1915 2.5 81.4 133 28.3 76 34.1 57.1 1.20 
"' 
Fundulus diapianus 1529 2.0 83.4 131 27.9 83 37.2 63.4 1.34 
Anchoa mitchilli 1417 1.9 85.3 123 26.2 49 22.0 39.8 0.84 
Fundulus majalis 1410 1.9 87.2 94 20.0 31 13.9 33.0 0.70 
Alosa sapidissima 1256 1.7 88.9 120 25.5 69 30.9 57.5 1.21 
Trinectes maculatus 978 1.3 90.2 95 20.2 60 26.9 63.2 1.33 
*Morone saxatilis 925 1.2 91.4 223 47.4 223 100.0 100.0 2.11 
Ictalurus catus 875 1.2 92.6 52 11.1 27 12.1 51.9 1.09 
Micropogonias undulatus 635 0.8 93.4 52 11.1 15 6.7 28.8 0.61 
Etheostoma olmstedi 559 0.7 94.1 110 23.4 72 32.3 65.5 1.38 
Notemigonus crysoleucas 541 0.7 94.8 44 9.4 23 10.3 52.3 1.10 
Alosa pseudoharengus 494 0.7 95.5 59 12.6 35 15.7 59.3 1.25 
Lepomis gibbosus 419 0.6 96.1 67 14.3 41 18.4 61.2 1.29 
Atherinidae 379 0.5 96.6 3 0.6 2 0.9 66.7 1.41 
Dorosoma cepedianum 356 0.5 97.1 54 u.s 24 10.8 44.4 0.94 
Ictalurus punctatus 316 0.4 97.5 77 16.4 42 18.8 54.5 1.15 
Notropis analostanus 240 0.3 97.8 64 13.6 40 17.9 62.5 1.32 
75824 100.0 100.0 470 100.0 
Table 1.19. Species taken during September sampling and their cooccurence in relation to striped bass. 
-Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
------ -------
Brevoortia tyrannus 17621 19.7 19 .7 97 19.4 29 15.4 29.9 0.80 
Marone americana 14984 16.7 36.4 278 55.5 127 67.6 45.7 1.22 
Menidia menidia 13784 15.4 51.8 285 56.9 102 54.3 35.8 0.95 
Leiostomus xanthurus 12717 14.2 66.0 210 41.9 63 33.5 30.0 0.80 
Anchoa mitchilli 5920 6.6 72.6 195 38.9 74 39.4 37.9 1.01 
Notropis hudsonius 5826 6.5 79.1 187 37.3 82 43.6 43.9 1.17 
Menidia bery1lina 3788 4.2 83.3 173 34.5 78 41.5 45.1 1.20 
Alosa aestivalis 1970 2.2 85.5 69 13.8 31 16.5 44.9 1.20 
"' 
Fundulus majalis 1437 1.6 87.1 85 17.0 33 17.6 38.8 1.03 
~ Trinectes maculatus 1400 1.6 88.7 139 27.7 63 33.5 45.3 1.21 
Fundulus diapianus 1396 1.6 90.3 132 26.3 59 31.4 44.7 1.19 
Hybognathus regius 1292 1.4 91.7 80 16.0 38 20.2 47.5 1.27 
Alosa sapidissima 1005 1.1 92.8 117 23.4 46 24.5 39.3 1.05 
Fundulus heteroclitus 827 0.9 93.7 51 10.2 15 8.0 29.4 0.78 
Atherinidae 732 0.8 94.5 7 1.4 4 2.1 57.1 1.52 
*Marone saxatilis 656 0.7 95.2 188 37.5 188 100.0 100.0 2.66 
Etheostoma olmstedi 604 0.7 95.9 106 21.2 48 25.5 45.3 1.21 
Dorosoma cepedianum 531 0.6 96.5 74 14.8 19 10.1 25.7 0.68 
Lepomis gibbosus 450 0.5 97.0 so 16.0 30 16.0 37.5 1.00 
Notropis analostanus 364 0.4 97.4 49 9.8 25 13.3 51.0 1.36 
Membras martinica 220 0.2 97.6 29 5.8 17 9.0 58.6 1.56 
Micropogonias undulatus 216 0.2 97.8 35 7 .o 9 4.8 25.7 0.69 
Bairdie11a chrysoura 201 0.2 98.0 42 8.4 17 9.0 40.5 1.08 
Strongylura marina 175 0.2 98.2 49 9.8 27 14.4 55.1 1.47 
Icta1urus punctatus 154 0.2 98.4 54 10.8 19 10.1 35.2 0.94 
89661 100.0 100.0 501 100.0 
Table 1.20. Species taken during October sampling and their cooccurence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Menidia menidia 8351 25.2 25.2 226 59.3 59 54.1 26.1 0.91 
Anchoa mitchilli 4239 12.8 38.0 151 39.6 43 39.4 28.5 1.00 
Marone americana 2584 7.8 45.8 192 50.4 74 67.9 38.5 1.35 
NotroQis iudsonius 2401 7.2 53.0 125 32.8 38 34.9 30.4 1.06 
Brevoortia tyrannus 2030 6.1 59.1 30 7.9 10 9.2 33.3 1.17 
Alosa aestivalis 2026 6.1 65.2 56 14.7 16 14.7 28.6 1.00 
Fundulus maja1is 1806 5.4 70.6 86 22.6 18 16.5 20.9 0.73 
Fundulus diaQianus 1308 3.9 74.5 93 24.4 39 35.8 41.9 1.47 
V> Menidia beryllina 1227 3.7 78.2 109 28.6 39 35.8 35.8 1.25 
--.. 
Leiostomus xanthurus 1192 3.6 81.8 101 26.5 25 22.9 24.8 0.87 
Fundulus heteroclitus 844 2.5 84.3 50 13.1 13 11.9 26.0 0.91 
Hybognathus regius 756 2.3 86.6 57 15.0 23 21.1 40.4 1.41 
Alosa sapidissima 454 1.4 88.0 99 26.0 35 32.1 35.4 1.24 
Trinectes maculatus 453 1.4 89.4 67 17.6 29 26.6 43.3 1.51 
*Marone saxatilis 392 1.2 90.6 109 28.6 109 100.0 100.0 3.50 
Cyprinodon variegatus 365 1.1 91.7 15 3.9 5 4.6 33.3 1.17 
Etheostoma olmstedi 311 0.9 92.6 67 17.6 18 16.5 26.9 0.94 
Dorosoma cepedianum 279 0.8 93.4 42 11.0 9 8.3 21.4 0.75 
LeQomis gibbosus 271 0.8 94.2 73 19.2 28 25.7 38.4 1.34 
NotroQiS bifrenatus 193 0.6 94.8 20 5.2 0 o.o o.o o.oo 
AQeltes guadracus 167 0.5 95.3 8 2.1 4 3.7 50.0 1.75 
Notropis analostanus 164 0.5 95.8 27 7.1 9 8.3 33.3 1.17 
Membras martinica 161 0.5 96.3 17 4.5 5 4.6 29.4 1.03 
Bairdiella chrysoura 118 0.4 96.7 27 7.1 9 8.3 33.3 1.17 
Alosa pseudoharengus 116 0.3 97.0 17 4.5 10 9.2 58.8 2.06 
33155 100.0 100.0 381 100.0 
Table 1.21. (cont.) November sampling and their cooccurence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
--------·--
Menidia menidia 519 23.8 23.8 17 44.7 2 25.0 11.8 0.56 
Menidia beryllina 422 19.3 43.1 24 63.2 8 100.0 33.3 1.58 
Agchoa mitchilli 293 13.4 56.5 9 23.7 2 25.0 22.2 1.06 
Notropis hudsonius 168 7.7 64.2 19 so.o 4 50.0 21.1 1.00 
Fundulus diapianus 135 6.2 70.4 9 23.7 0 0.0 o.o o.oo 
Alosa aestivalis 100 4.6 75.0 12 31.6 4 50.0 33.3 1.58 
Icta1urus catus 93 4.3 79.3 6 15.8 3 37 .s so.o 2.38 
Morone americana 81 3.7 83.0 16 42.1 5 62.5 31.3 1.48 
V> Dorosoma cepedianum 80 3.7 86.7 3 7.9 1 12.5 33.3 1.58 00 Notropis analostanus 89.1 10 26.3 2 25.0 20.0 0.95 52 2.4 
Fundulus heteroclitus 50 2.3 91.4 7 18.4 1 12.5 14.3 0.68 
Lepomis gibbosus 44 2.0 93.4 5 13.2 0 o.o o.o 0.00 
Trinectes maculatus 30 1.4 94.8 6 15.8 1 ~·~~ .. 16.7 0.79 Etheostoma olmstedi 23 1.1 95.9 9 23.7 1 • ';? ;:]:2 ;"5 11.1 0.53 
Brevoortia tyrannus 23 1.1 97.0 4 10.5 1 12.5 25.0 1.19 
Leiostomus xanthurus 23 1.1 98.1 6 15.8 0 o.o o.o o.oo 
Fundulus maialis 12 o.s 98.6 5 13.2 0 o.o 0.0 o.oo 
Rybognathus regius 11 0.5 99.1 1 2.6 0 0.0 o.o o.oo ~!orone saxatilis 9 0.4 99.5 8 21.1 8 100.0 100.0 4.75 
Perea flavescens 4 0.2 99.7 1 2.6 0 o.o o.o o.oo 
Notemigonus crysoleucas 3 0.1 99.8 2 5.3 0 o.o o.o 0.00 
Alosa sapidissima 3 0.1 99.9 2 5.3 0 o.o 0.0 0.00 
Micropterus salmoides 2 0.1 100.0 2 5.3 1 12.5 so.o 2.38 
Lepomis auritus 1 o.o 100.0 1 2.6 0 o.o o.o o.oo 
Lepomis macrochirus 1 0.0 100.0 1 2.6 0 o.o o.o o.oo 
2184 100.0 100.0 38 100.0 
Table 1.22. Species taken during 1983 seine survey, and their coocurrence in relation to striped bass. 
Number of Individuals Occurences Cooccurences w/ St. Bass 
Pet. Pet. Ratio 
Taxon N Pet. Cum. N Pet. N Occ. Occ. to 
Pet. St. Bass Sp. n Chance 
Brevoortia tyrannus 3531 31.9 31.9 28 27.7 15 20.5 53.6 0.74 
Hybognathus regius 1159 10.5 42.4 35 34.7 28 38.4 80.0 1.11 
Marone americana 1109 10.0 52.4 79 78.2 59 80.8 74.7 1.03 
Menidia beryllina 974 8.8 61.2 69 68.3 53 72.6 76.8 1.06 
Menidia menidia 917 8.3 69.5 38 37.6 27 37.0 71.1 0.98 
Notropis hudsonius 831 7.5 77.0 69 68.3 52 71.2 75.4 1.04 
Anchoa mitchilli 547 4.9 81.9 24 23.8 15 20.5 62.5 0.86 
*Morone saxatilis 300 2.7 84.6 73 72.3 73 100.0 100.0 1.38 
"' 
. Fundulus diapianus 214 1.9 86.5 35 34.7 28 38.4 80.0 1.11 
"' Micropogonias undulatus 211 1.9 88.4 21 20.8 0 o.o o.o o.oo 
Alosa aestivalis 188 1.7 90.1 9 8.9 0 o.o 0.0 o.oo 
Leiostomus xanthurus 182 1.6 91.7 34 33.7 23 31.5 67.6 0.94 
Notropis analostanus 151 1.4 93.1 37 36.6 31 42.5 83.8 1.16 
Trinectes maculatus 116 1.0 94.1 25 24.8 19 26.0 76.0 1.05 
Alosa sapidissima 111 1.0 95.1 22 21.8 0 o.o o.o o.oo 
Membras martinica 89 0.8 95.9 11 10.9 9 12.3 81.8 1.13 
Ictalurus punctatus 70 0.6 96.5 27 26.7 20 27.4 74.1 1.02 
Mugil cephalus 49 0.4 96.9 16 15.8 11 15.1 68.8 0.95 
Notemigonus crysoleucas 41 0.4 97.3 9 8.9 7 9.6 77.8 1.08 
Ictalurus catus 40 0.4 97.7 7 6.9 5 6.8 71.4 0.99 
Etheostoma olmstedi 39 0.4 98.1 22 21.8 21 28.8 95.5 1.32 
Strongylura marina 36 0.3 98.4 10 9.9 6 8.2 60.0 0.83 
Fundulus majalis 35 0.3 98.7 4 4.0 2 2.7 50.0 0.69 
Dorosoma cepedianum 28 0.3 99.0 14 13.9 11 15.1 78.6 1.09 
















Figure 1.1 1983 juvenile striped bass seine survey sampling locations. 
























Figure 1.2 Average catch per seine haul of young-of-the-year striped 
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Figure 1.3 Average catch per seine haul of young-of-the-year striped 
bass by river. 
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Figure 1.4 Average catch per seine haul of young-of-the-year striped 
bass by station in the Chickahominy River for 1983 and all 
years (1967-73,1980-83) combined. 
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Figure 1.5 Average catch per seine haul of young-of-the-year striped 
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Figure 1.6 Average catch per seine haul of young-of-the-year striped 
bass by station in the Mattaponi River for 1983 and all 
















1983 SEINE SURVEY 
MILE=42 MIL.E=44 MILE=51 












Figure 1.7 Average catch per seine haul of young-of-the-year striped 
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Figure 1.8 Average catch per seine haul of young-of-the-year striped 
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Figure 1.9 Average catch per seine haul of young-of-the-year striped 
bass by station in the Rappahannock River for 1983 and all 
years (1967-73,1980-83) combined. 
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Figure 1.10 Results of species ordination and cluster analyses of 1983 
seine data. Species are plotted on the first three ordination 
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Figure 1.11 Average catch per seine haul of young-of-the-year striped bass 
by year. Vertical bars are 95% confidence intervals as 
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Figure 1.12 Annual average catch per seine haul of young-of-the-year 
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Figure 1.13 Annual percentage of seine hauls in which young-of-the-year 
striped bass were taken plotted against total number of 
hauls made each year. 
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PREFACE 
The research reported herein (and in the 1982 annual report) is 
directly related to Priority III stated in the "Action Plan" (p.l5) of 
the Emergency Striped Bass Study (Anadromous Fish Conservation Act 
Amendment, Public Law 96-118). The amendment was the result of a 
decline in striped bass landings from Maine to North Carolina since 
the mid-1970's. 
The objectives of this study were: 
1. Characterize the composition of striped bass in Virginia's 
offshore fisheries. 
2. Characterize the composition of striped bass in Virginia's inshore 
fisheries. 
3. Cooperate in a multi-state development of a program to monitor 
striped bass stocks in the United States. 
4. Contrast the use of striped bass otoliths and scales for aging and 
back-calculating growth. 
The first three objectives are addressed in Section A (Commercial 
Fisheries) herein, and the last in Section B (Age and Growth). Our 
data, in conjunction with those of other states investigating coastal 
stocks of striped bass, will contribute to the general knowledge 
necessary for evaluation of rational management alternatives, both in 
Virginia waters and coastal waters of the eastern United States. 
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SUMMARY 
1. A total of 995 striped bass was sampled from the Virginia 
commercial fisheries between September 1982 and July 1983, A 
sample of 137 fish was collected from the seaside of the Eastern 
Shore; these fish represented 24.4% of total landings from the 
seaside Eastern Shore. 
2. Except for the landings at Chincoteague, the catches of striped 
bass< age 3 were dominated by males. 
3. As in 1982, the 1978 year class was the modal group in the 1983 
Eastern Shore landings, 
4. Ages 1 and 2 accounted for 93.1% and 83.8% of the males and 
females, respectively, from the Rappahannock River fall pound net 
fishing. Age 2 was the modal age in the gill net fishery, 
5. The 1979 and 1978 year classes contributed 55.6% of the landings 
from the Rappahannock River pound net fishery, while the 1980 
year class was the modal group in the gill net fishery. 
6. Age distribution of male striped bass in 1982-1983 Rappahannock 
River fisheries was independent of gear. 
7. As reported in 1982, the New York markets (Fulton Fish Market) 




Striped bass (Morone saxatilis) have traditionally been an 
economically and socially important component of the commercial and 
recreational catches in the Chesapeake Bay area. From 1965 to 1972, 
commercial landings of striped bass in Virginia fluctuated from about 
554 to 1271 metric tons (MT). However, after 1973 there was a 
dramatic decrease in catches. For the years 1978 through 1981, 
commercial landings in Virginia averaged about 203 MT. In 1982 and 
1983 landings averaged 70.4 MT. The decline in Virginia's striped 
bass landings (Fig. 2.1) is a typical example of the general situation 
from Maine to North Carol ina. Berggren and Lieberman ( 197 8) , from a 
morphological study, concluded that the Chesapeake stock was the major 
contributor (90.8%) to the coastal striped bass fisheries and the 
Hudson and Roanoke stocks were minor contributors. However, the 
exceptionally strong 1970 year class constituted 40% of their total 
sample; this 11 super11 year class was also the major contributor to the 
high Virginia landings in 1972, 1973 and 1974 (Fig. 2.1). Van Hinkle 
et al. (in press) reanalyzed Berggren and Lieberman's data and 
concluded that stock contributions to the coastal striped bass fishery 
were highly variable. Very strong year classes in Chesapeake Bay 
could lead to Berggren and Lieberman 1 s conclusion. At other times, 
the relative abundance of the Hudson stock in the coastal fishery 
could be high, e.g., Van Hinkle et al. They estimated that the Hudson 
stock constituted between 40% to SO% of the striped bass caught in the 
Atlantic coastal fishery in 1975. Regardless of the exact proportion, 
undoubtedly striped bass production in Chesapeake Bay often influences 
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the degree of success attained by the coastal commercial and sports 
fisheries. 
METHODS 
Samples of striped bass were obtained from two general locations 
in Virginia, the oceanside, gill net catches landed at Chincoteague, 
and the gill net and pound net catches in the Rappahannock River, 
Buyers and fishermen were telephoned daily during the prime of the 
season and two to three times a week at other times to ascertain the 
availability of striped bass. Daily landings were low; the sample 
comprised the entire catch when data were collected. 
Lengths, weights, and scales were obtained from striped bass at 
the sampling sites. Lengths were measured to the nearest millimeter 
and weights to 0.1 lb, Scales were removed from the area just above 
the lateral line midway between the insertion of the first dorsal fin 
and the origin of the second (see Merriman 1941). Otoliths were 
collected by autopsy from purchased fish for comparison between 
otolith and scale aging procedures, To enhance the comparison of the 
aging methods, only specimens were used for which both otoliths and 
scales were available. Minor inequalities in replications arose 
because nonreadable samples were discarded. Additionally, the only 
samples used were those that were collected from December through May, 
a period of little or no growth. 
Scales were collected, and prepared for reading, by employing the 
method described by Merriman (1941) except an acetate sheet replaced a 
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glass slide and acetone. All scales were aged using a binocular 
dissecting microscope and then back-calculation measurements were 
obtained using a scale projector, We initially planned to back-
calculate length at age from scales using the microcomputer program of 
Frie (1982), as modified for a sonic digitizer-microcomputer complex. 
Due to a delivery delay of components, however, the procedure could 
not be used. Instead, a nomograph with a correction factor of 25 mm 
was used, The value of the correction factor is the same as that of 
Maryland Department of Natural Resources personnel (Speir et al. 1983) 
and is related to early scale development (Mansueti 1961). The 
present analysis is tentative; the scales, including additional ones 
now on hand, will be re-examined with the digitizer complex. 
The basic methodology for collecting, storing and aging otoliths 
is detailed by Williams and Bedford (1974). Collected otoliths were 
stored in vials. They were immersed in a water bath with a black 
background and aged, using a binocular dissecting microscope. 
Measurements of otolith increments were made from the focus toward the 
basal end of the otolith using an eye micrometer in the binocular 
dissecting microscope. The data were subsequently entered into the 
DISBCAL program (Frie 1982) for back-calculations of length-at-age, 
Year classes, other than the 0 year class, were considered to be 
a year older on 1 July because scale annuli form between April and 
June in Virginia waters (Grant 1974). This aging scheme differs from 
that used in Maryland and North Carolina (Harris and Burns 1982) where 
age is incremented on 1 January. Herein arabic numerals are used for 
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age-at-capture, Roman numerals for past ages, 
Gill net mesh sizes, and for all gear, total catch and market 
destination, were recorded, whenever possible. 
Statistical inferences are presented as the probability (P) of 
observing a deviation> the observed deviation solely due to chance. 
SECTION A: COMMERCIAL FISHERIES 
RESULTS 
A total of 995 striped bass was sampled between September 1982 
and June 1983 (Tables 2.1 and 2.2), Of the total, 137 fish were 
sampled from the Chincoteague gill net catches; the sample represented 
24.4% of the total landings at Chincoteague. As in 1982, there was no 
offshore, winter trawl fishery. Additionally, there was no pound net 
fishery of consequence at Cape Charles; the very infrequent catches of 
one or two striped bass precluded sampling. In contrast to the 
previous year, however, there were fall and winter gill net and pound 
net fisheries of consequence in the Rappahannock River in the 
1982-1983 season (Tables 2.1 and 2.2). 
Based on season, location, and gear in the 1982-1983 fishing 
season, there were nine striped bass fisheries in Virginia waters 
(Tables 2.3 and 2.4). Each sex was divided into two age categories, 
fish i age 3 (1979 year class and younger) and those~ age 4 (1978 
year class and older). The rationale of this dichotomy is that most 
fish < age 3 have traditionally contributed the largest numbers to the 
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Virginia landings and these ages do not fully participate in a coastal 
migration. 
Except in the landings at Chincoteague, the catches of striped 
bassi age 3 were dominated by males, but the ratio of males to 
females was highly variable (Table 2.3). There is strong statistical 
evidence that the sex ratio was not independent of gear (Table 2.5). 
This condition was also noted in the previous season (Loesch and 
Kriete 1982); nevertheless, there is an important difference between 
the two analyses. In the 1981-1982 fisheries, females constituted 
36.3% of the gill net catches and 14.3% of the pound net catches. 
However, in the 1982-1983 fisheries there was a reversal of gear 
dependence; females constituted only 17.9% of the gill net catches, 
but their contribution to the pound net fishery rose to 36.7%. The 
reversal was due to the availability of young striped bass, primarily 
males, in the winter of 1982-1983. These fish supported a winter gill 
net fishery (Tables 2.3 and 2.4) for which there was no counterpart 
the previous winter. There is also strong statistical evidence that 
the sex ratio was not independent of gear for striped bass ~ age 4 in 
the Rappahannock River fisheries (Table 2.6), Approximately 91% of 
the gill net catches were females as opposed to a 63% representation 
in the pound net fishery. The difference is due to the inclusion of 
large mesh sizes in the spring gill net fishery. 
Mean lengths and weights for year classes in each of the 
fisheries are given in Tables 2.7 and 2.8. These data give insight 
into the lengths in the fisheries when replications are adequate. 
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They are for the most part, however, misleading with respect to mean 
size-at-age in the population, because: 1) Gill nets are selective 
for some optimum size and the disparity between the actual and 
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observed mean size-at-age can be large; 2) A variety of gill net mesh 
sizes were used in the Rappahannock River, but the size-specific 
effort and the selection curves are unknown; and 3) Although the pound 
nets are assumed to be unbiased gear, the data are few. Observed 
size-at-age is discussed in conjunction with back-calculated 
size-at-age estimates. 
Consideration of the individual fisheries follows. 
Eastern Shore 
Gill Net Fishery: Spring 1983 
More females than males were present in the spring gill net 
catches sampled at Chincoteague in 1983 (Fig. 2.2). Statistical 
significance for the sex ratios, however, is borderline, depending 
upon the chosen level of significance, cr= 0.05 or 0.10 for the pooled 
data (Table 2.9). Regardless, the 1978 year class was the modal group 
in both 1982 and 1983. 
Rappahannock River 
Pound Net Fishery: Fall 1982 
The 1980 year class (age 2) of striped bass was the modal group 
in the 1982 fall pound net fishery (Fig. 2.3). The 1981 year class 
(age 1) were also strongly represented, and together with age 2 fish 
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accounted for 93.1% of the males and 83.8% of the females captured. 
In contrast to the 1982 fishery, striped bass were too few to support 
a pound net or gill net fishery in the fall of 1981 (Loesch and Kriete 
1982). 
The poor representation of older fish in the fall fishery is not 
unexpected. The most productive pound nets, with respect to striped 
bass catches, are located between river miles 35-50, the lower fringe 
of the spawning grounds; availability of large striped bass in this 
area is mostly limited to the spring when spawning occurs. 
Pound Net Fishery: Winter 1982 
Very few striped bass were caught in the winter pound net 
fishery, thus the sample data (Fig. 2.4) are too limited to discuss. 
The designative status as a fishery separate from the fall fishery is 
very subjective. The limited catch was made in a few pound nets 
remaining from the fall fishery that were subsequently removed from 
the river by mid-December. 
Pound Net Fishery: Spring 1983 
There were several major differences between the fall 1982 and 
spring 1983 pound net fisheries. The 1979 and 1978 year classes (ages 
3 and 4) constituted only 10% of the catch in the former fishery (Fig. 
2.3) but 55.6% in the latter (Fig. 2.5). Also, although males of the 
1980 year class were the dominant group in both fisheries, the 
proportion of females of this year class in the catch dropped from 
47.3% in the fall to 2.8% in the spring. Similarly, males and females 
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of the 1981 year class (age 1) were 34.5% and 36.6% of the catch (by 
sex) in the 1982 fall fishery, but no females and only 3.6% of the 
males of this year class were caught in the 1983 spring fishery. 
The strong representation of striped bass ages 3 and 4 in the 
1982 spring fishery but not in the previous fall fishery is the result 
of their availability during the spawning season, In contrast, the 
dramatic decrease in age 2 females and age 1 of both sexes in the 
spring pound net fishery indicates that few of these younger fish 
accompany the spawning runs. These observations tend to support the 
conclusions of Merriman (1941) and Schaefer (1968) that young females 
migrate along the coast while males remain in Chesapeake Bay. 
Pound Net Fishery: Summer 1983 
Data are few for the summer fishery (Fig. 2.6). The absence of 
age 1 and 2 females, however, is similar to the findings in the 1982 
summer pound net fishery (Loesch and Kriete 1982) and to the 1983 
spring fishery in which there were no age 1 and few age 2 females in 
the samples. 
Gill Net Fishery: Fall 1982 
The fall gill net fishery was selective for age 2 striped bass 
(Fig, 2.7) as was the fall pound net fishery (Fig, 2.3), The pound 
net fishery, however, also had relatively high catches of age 1 fish 
(35.4%); the age 1 representation in the gill net fishery was 
perceptibly less (9.7%), There was no 1981 fall gill net fishery for 
comparison. 
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Gill Net Fishery: Winter 1982-1983 
Males constituted 90.6% of the fishery (Fig. 2.8) with the 1980 
and 1981 males codominant (x2 = 1.23; P = 0.80) and accounting for 
97.1% of all of the males. Few females were caught, but as in the 
fall pound net and gill net fisheries (Figs. 2.3 and 2.7), the 1980 
year class was dominant, There was no comparable fishery the previous 
winter. 
Gill Net Fishery: Spring 1983 
Males of the 1980 year class were the dominant group in the 
fishery (Fig 2.9) as well as in the fall and spring pound net 
fisheries (Figs, 2.3 and 2.5). Additionally, the 1980 males were 
codominant with 1980 females in the fall gill net fishery (Fig, 2.7) 
and with 1981 males in the winter gill net fishery (Fig, 2.8), 
Gill Net Fishery: Summer 1983 
Data from the summer gill net fishery are too few to warrant a 
discussion (Fig. 2.10). As in the winter pound net fishery, the 
catches were limited to a few gill nets that remained from the spring 
fishery. 
Age Distribution and Gear 
The age distribution of male striped bass in the 1982-1983 
Rappahannock River fisheries was independent of gear (Table 2.10), but 
there was a significant shift toward older females, particularly ages 
4 through 7, in the gill net fishery (Table 2.11). Loesch and Kriete 
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(1982) reported that both sexes were independent of gear the previous 
year in the Rappahannock River fisheries. These results were 
unexpected since the selectivity of gill nets is well established and 
pound nets are presumed nonselective. Although a given gill net mesh 
size, or narrow range in sizes, may be the most popular at a given 
time we found that several "exploratory" sizes were always fished in 
order that nets could be changed to accommodate a change in the sizes 
of striped bass in the system. 
Market Destinations and Net Mesh Sizes Employed 
The 1982-83 market destinations of striped bass landed on the 
Eastern Shore and Rappahannock River are given in Table 2.12. The 
market destinations as well as the mesh sizes employed are essentially 
the same as in the 1982 report (Loesch & Kriete 1982). Except for a 
few fish sold locally, all striped bass landed on the Eastern Shore 
were shipped directly to New York City (Fulton Market). As in 1982 
numerous striped bass which were caught in the Rappahannock River were 
sold to local retailers; nevertheless, the bulk of the catch was also 
shipped to New York City. Attempts were made to validate the quantity 
of fish sold locally; however, sampling precision could not be 
verified due to the sporadic nature of these markets. 
Mesh sizes employed in 1983 in the Eastern Shore area (Table 
2.12) are the same sizes used in 1982 fishery. Mesh sizes in the 
Rappahannock River ranged from 79- to 254-mm stretched mesh with the 
smaller sizes employed in winter during the white perch fishery. As 
water temperatures begin to warm, mesh sizes are changed to target 
10 
American shad and larger striped bass. 
All pound nets are constructed of 51-mm stretched mesh in the 
pound head or entrapment portion of the net. 
Conclusions 
General Comments 
It is not known if the 1978 year-class dominance in the 1982 and 
1983 gill net fishery at Chincoteague, was due to gill net 
selectivity, greater availability, or a confounding of the two 
effects. The fishery employed gill nets with 124- and 127-mm 
stretched mesh in 1982 and 1983. The mean lengths of the 1978 year 
class observed in 1982 (Loesch and Kriete 1982) and herein (Table 2.7) 
were included in the most frequent sizes caught in 127-mm mesh used in 
Maryland and North Carolina waters (Speir et al. 1983; Trent and 
Hassler 1968). Continued monitoring of the age structure in this 
striped bass fishery would resolve the issue. 
A relatively high percentage of the striped bass caught in the 
Eastern Shore gill net fishery were~ age 3 in 1982 (82.8%) and 1983 
(45.2%). To what degree these young fish participated in a coastal 
migration in 1982 and 1983 is not known. Merriman 0941) concluded 
from an examination of striped bass from Long Island and New England 
waters that many young males remained in Chesapeake Bay to spawn while 
a large proportion of the females of their respective cohorts migrated 
north. Schaefer (1968) reached the same conclusion from an 
investigation of the sex and size composition of striped bass in Long 
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Island surf waters, Our findings give circumstantial support for the 
conclusions of Merriman (1941), and Schaefer (1968). Age 2 females 
were strongly represented in the 1982 fall pound fishery in the 
Rappahannock River but few were caught the following spring, although 
they were present in the coastal striped bass fishery at Chincoteague. 
The current data also indicate that age 1 males and females are 
segregated on a seasonal basis. A relatively high proportion of both 
sexes at age 1 were captured in the fall pound net fishery in the 
Rappahannock River; however, in all of the fisheries in subsequent 
seasons females were absent while males were consistently present in 
the catches, 
The degree of coastal migration by young striped bass appears to 
be related to year-class strength. Raney (1952) cited several 
investigations that indicated that the proportion of age 2 striped 
bass in northern waters measurably increased when the respective year 
classes in Chesapeake Bay were large. Kriete et al. (1978), based on 
mark-recapture studies in the late 1960's and early 1970's, concluded 
that the percentage of young striped bass tagged in Chesapeake Bay 
tributaries and subsequently recovered outside the Bay was related to 
year-class strength, 
Recommendations 
Monitoring of striped bass abundance in Virginia waters should be 
continued. The occurrence of fall and winter fisheries in the 
1982-1983 season but their absence the previous year demonstrated the 
dynamic (opportunistic) nature of the fisheries. Intermittent or 
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incomplete monitoring could lead to spurious conclusions and 
detrimental management strategies. Loesch and Kriete (1982), for 
example, on the basis of one year's data, concluded that the present 
day striped bass fisheries were less dependent upon age 2 fish than 
fisheries one to two decades ago, In 1983, however, the 1980 year 
class (age 2) was a major component of nearly all the striped bass 
fisheries. Also, the 1981 year class (age 1) was strongly represented 
in all pound net and winter gill net catches. 
Intensive mark-recapture studies of striped bass are also 
warranted. Such projects were conducted in the past (Kriete et al. 
1978; Grant et al. 1970; and Grant and Joseph 1969), but those studies 
never encompassed coastal waters. Thus, the origin and destination of 
young striped bass in Virginia's ocean-side waters are unknown. Also, 
emergency regulations implemented by the Virginia Marine Resources 
Commission at the present time (1984) have eliminated the coastal 
fishery and severely restricted the spring fishery in the Rappahannock 
River. If striped bass in Virginia waters are to be thoroughly 
monitored, our personnel will have to fish VIMS nets or accompany a 
hired commercial fisherman. Either alternative will be more costly 
than sampling landings, but the experimental designs would be 
constructed so that sampled fish could be marked and released. These 
studies would provide estimates of population parameters that are not 
presently obtainable (e.g., absolute abundance and exploitation 
rates). 
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SECTION B: AGE AND GROWTH 
RESULTS 
A total of 181 otoliths and 218 scales was examined to estimate 
both age-at-capture and back-calculated lengths-at-age. Lee's method 
of back-calculation (Hile 1970, Carlander 1981, Carlander 1983) was 
used with the otoliths. The length-otolith radius relationship was 
loge-linear, thus, 
where Lc is the fork length (mm) at capture, Oc is the total otolith 
radius, 1n is the length when annulus "n" was formed, and On is the 
otolith radius at annulus 11n. 11 The constant 11 a 11 is the logarithmic 
y-axis intercept for the regression of logeLc on logeOc• 
The nomograph imposed a linear consideration of the length-scale 
radius; thus, the equation for back-calculation was 
The back-calculations of length-at-age are presented in graphic 
and tabular forms (Figs. 2.11 and 2.12, Tables 2.13-2.16). Weighted 
mean lengths back-calculated from otoliths indicated that males were 
larger than females at ages I and II, but females were larger 
thereafter (Tables 2.13 and 2.15). Scale analysis, however, indicated 
that both sexes were of equal length at age I, but females had 
superior length at all other ages (Tables 2.14 and 2.16). The 
apparent difference in methods of aging may actually reflect the small 
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sample sizes for some ages, particularly for males. 
Using the otolith method and the scale method, we found no 
consistent differences between weighted mean lengths-at-age, The only 
major differences in mean length, by either method, for males were for 
ages VII and VIII, but the total sample size was very low (Tables 2.13 
and 2.14). Similarly, for females the diverse mean differences are 
associated with older ages and poor sample sizes (Tables 2.15 and 
2.16). 
CONCLUSIONS 
At the present time, growth functions have not been calculated 
because we suspect that precision would be poor due to the paucity of 
data. 
In general, we found that otoliths and scales had similar 
inherent advantages and disadvantages for aging striped bass, 
Determination of annuli and back-calculations were readily made with 
either material for fish .S, age 4. Age 5 was a "transitional age;" 
with both methods, the degree of difficulty in aging increased with 
fish age. Similar conclusions were reached by Scofield (1931), 
Merriman (1941), and Orsi (1970). Based on two considerations, we 
conclude that the use of scales for aging striped bass is the 
preferred method. First, at about age 8, striped bass otoliths 
exhibit a change in both the direction and plane of growth. Also, 
most striped bass caught in Virginia are shipped whole to market, 
Thus, it is necessary to purchase the entire fish to obtain the 
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otoliths. In contrast, it is not necessary to purchase the fish in 
order to obtain numerous scales from a key area on the fish. The 
multiplicity of scales from an individual enhances the accuracy when 
aging older fish. Scale analysis will continue. Our scale collection 
has been increased and our digitizer complex is now operational. 
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Table 2.1. The numbers of striped bass sampled from the gill net 
fisheries in 1982-1983. 
Fall Winter 
Chincoteague 
Rappahannock 72 235 
Total 72 235 





= Oct-Nov 1982 
Dec 1982-Jan 1983 
= 20 Feb-15 May 1983 






Table 2.2. The numbers of striped bass sampled from the pound net 
fisheries in 1982-1983. 
Fall Winter Spring Summer 
Rappahannock 209 11 153 31 
Pound net seasons 
Fall = 15 Sep-Nov 1982 
Winter = 1-15 Dec 1982 
Spring = Mar-15 May 1983 
Sumner = 16 May-Jun 1983 
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N M F 
201 114 87 
69 37 32 
·11 10 1 
232 212 20 
62 27 35 
94 64 30 
69 57 12 
19 18 1 
9 5 4 
766 544 222 










































Table 2.5. Chi square (X2) test of independence between sex and gear 
for fish< age 3 in Virginia's 1982-1983 striped bass 
fisheries-in the Rappahannock River. 
Sex 
Gear* Male Female Sum 
GN 311 68 379 
PN 206 119 325 
Sum 517 187 704 
x2 = 31.2 with 1 d. f. 
p = 2 X 10-8 
*GN: Gill net 
PN: Pound net 
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Table 2.6. Chi square (X2) test of independence between sex and gear 
for fish > age 4 in Virginia's 1982-1983 striped bass 
fisheries-in the Rappahannock River, 
Sex 
Gear* Male Female Sum 
GN 7 68 75 
PN 29 50 79 
Sum 36 118 154 
x2 = 16.0 with 1 d. f. 
p = 6 X 10-5 
*GN: Gill net 
PN: Pound net 
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Table 2.7. Mean lengths (L, in mm) and standard errors (SE) for striped bass in the 
Eastern Shore and Rappahannock River fisheries, 1982-1983. 
Year 
Season Location Gear* Class Sex N L SE 
Fall Rappahannock River PN 1975 F 1 650 
1977 F 1 560 
1978 M 2 580 14.14 
F 4 556.2 11.87 
1979 M 6 502.6 35.79 
F 9 519 77.95 
1980 M 68 408.4 32.32 
F 44 423.8 44.66 
1981 M 40 331.8 32.88 
F 34 334.5 33.78 
Rappahannock River GN 1977 F 1 596 
1978 F 2 558 11.31 
1979 F 3 529.3 11.85 
1980 M 30 432.2 29.86 
F 29 439.8 22.47 
198I M 7 347.1 IS. 96 
Winter Rappahannock River PN I980 M 4 454 30.69 
F I 518 
1981 M 6 344.6 9.20 
Rappahannock River GN 1978 M 1 608 
F 2 607 .s 24.75 
1979 M 5 503 74.47 
F 4 519.5 50.71 
1980 M 112 431.8 37.36 
F 16 447 .s 42.45 
1981 M 95 358.9 18.71 
Spring Eastern Shore GN 1972 F 1 654 
1975 M 4 556.2 30.97 
1976 M 2 563.0 21.21 
F 2 577.0 2.83 
1977 M 6 579.8 35.58 
F 4 578.7 97.44 
1978 M 18 544.6 45.78 
F 38 565.3 44.54 
1979 M 12 540.6 38.24 
F 24 539.5 33.77 
1980 M 15 482.7 52.59 
F 11 485.3 28.65 
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Table 2.7. (Continued) 
Year 
Season Location Gear* Class Sex N L SE 
Spring Rappahannock River PN 1967 F 1 1070 
1970 F 3 1068.0 114.94 
1971 M 1 962 
F 1 1032 
1972 F 1 888 
1973 F 1 740 
1974 M 1 670 
F 1 765 
1975 M 3 660.0 23.43 
F 2 832.0 123.04 
1976 M 1 663 
F 2 669.0 57.98 
1977 M 2 655.0 0.0 
F 3 665.0 25.98 
1978 M 9 568.4 20.96 
F 27 623.1 32.33 
1979 M 21 532.0 36.90 
F 28 568.0 34.55 
1980 M 40 460.0 33.48 
F 2 519.0 12.73 
1981 M 3 336.0 9.64 
Rappahannock River GN 1964 F 1 1120 
1965 F 1 1080 
1967 F 2 1121 60.81 
1969 F 1 1030 
1970 M 1 720 
F 3 1021.6 34.43 
1971 F 2 973.5 9.19 
1972 M 1 820 
F 3 847.6 100.11 
1973 F 3 843.3 16.20 
1974 F 4 772.2 27.33 
1975 F 9 852.1 88.15 
1976 F 8 829.6 98.88 
1977 M 1 733 
F 10 699.1 70.31 
1978 M 2 567.5 102.53 
F 12 633.3 47.89 
1979 M 21 502.5 40.78 
F 6 552.3 40.66 
1980 M 34 472.5 21.74 
F 6 459.6 16.02 
1981 M 2 381.0 19.80 
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Table 2.7. (Continued) 
Year 
Season Location Gear* Class Sex N L SE 
Summer Rappahannock River PN 1974 F 1 788 
1975 M 1 650 
1976 M 1 600 
1977 M 2 622.5 6.36 
F 1 661 
1978 M 5 573.8 29.96 
F 1 660 
1979 M 3 560.6 31.72 
F 1 540 
1980 M 10 446.7 17.31 
1981 M 5 359.8 22.35 
Rappahannock River GN 1977 F 1 543 
1978 M 1 525 
F 3 556.3 15.18 
1979 M 1 505 
1980 M 4 489.5 22.6 
F 3 490.6 19.14 
*PN: Pound Net 
GN: Gill Net 
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Table 2.8. Mean weights (W in kg) and standard errors ( SE) for striped bass in the 
Eastern Shore and Rappahannock River fisheries, 1982-1983. 
Year 
Season Location Gear* Class Sex N w SE 
Fall Rappahannock River PN 1975 F 1 3.4 
1977 F 1 2.4 
1978 M 2 2.9 0.32 
F 4 2.1 0.11 
1979 M 6 1.6 0.46 
F 9 1.7 1.15 
1980 M 68 0.8 0.28 
F 44 1.1 0.27 
1981 M 40 0.5 0.15 
F 34 0.5 0.16 
Rappahannock River GN 1977 F 1 3.1 
1978 F 2 2.4 0.20 
1979 F 3 2.1 0.28 
1980 M 30 1.2 0.24 
F 29 1.3 0.16 
1981 M 7 0.6 0.28 
Winter Rappahannock River PN 1980 M 4 1.5 0.30 
F 1 2.0 
1981 M 6 0.6 0.09 
Rappahannock River GN 1978 M 1 3.9 
F 2 3.6 0.16 
1979 M 5 1.8 1.28 
F 4 2.1 0.60 
1980 M 112 1.2 0.26 
F 16 1.6 0.23 
1981 M 95 0.7 0.13 
Spring Eastern Shore GN 1972 F 1 4.5 
1975 M 4 3.0 0.50 
1976 M 2 3.0 0.16 
F 2 3.2 0.08 
1977 M 6 3.2 0.76 
F 4 3.4 1.99 
1978 M 18 2.5 0.91 
F 38 2.8 0.65 
1979 M 12 2.4 0.37 
F 24 2.5 0.39 
1980 M 15 1.7 0.33 
F 11 1.9 0.28 
Rappahannock River PN 196 7 F 1 16.3 
1970 F 3 13.3 2.33 
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Table 2.8. (Continued) 
Year 
Season Location Gear* Class Sex N w SE 
Spring Rappahannock River PN 1971 M 1 12.7 
F 1 17.5 
1972 F 1 9.5 
1973 M 1 5.9 
1974 M 1 4.3 
F 1 5.6 
1-975 M 3 4.1 0.49 
F 2 9.3 2.89 
1976 M 1 4.6 
F 2 4.0 1.20 
1977 H 2 3.4 0.0 
F 3 4.5 0.82 
1978 H 9 2.3 0.24 
F 27 3.4 0.75 
1979 H 21 2.0 0.39 
F 28 2.6 0.43 
1980 H 40 1.2 0.27 
F 2 1.9 o.o 
1981 M 3 0.6 0.13 
Rappahannock River GN 1964 F 1 16.3 
1965 F 1 19.5 
1967 F 2 20.2 0.32 
1969 F 1 15.4 
1970 H 1 6.3 
F 3 17.2 2.84 
1971 F 2 14.9 1.28 
1972 H 1 8.1 
F 3 10.5 3.86 
1973 F 3 8.7 0.49 
1974 F 4 7.8 0.99 
1975 F 9 10.0 2.45 
1976 F 8 9.7 3.13 
1977 M 1 5.9 
F 10 5.8 1.58 
1978 M 2 2.5 1.52 
F 12 3.9 1.16 
1979 M 21 2.0 0.41 
F 6 2.6 0.53 
1980 M 34 1.6 0.25 
F 6 1.5 0.12 
1981 M 2 0.9 0.32 
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Table 2.8. (Continued) 
Year 
Season Location Gear* Class Sex N w SE 
Summer Rappahannock River PN 1974 F 1 6.8 
1975 M 1 3.8 
1976 M 1 2.9 
1977 M 2 3.1 0.32 
F 1 3.6 
1978 M 5 2.4 0.45 
F 1 3.2 
1979 M 3 2.2 0.45 
F 1 2.3 
1980 M 10 0.9 0.39 
1981 M 5 o.s 0.08 
Rappahannock River GN 1977 F 1 2.0 
1978 M 1 1.9 
F 3 2.2 0.20 
1979 M 1 1.7 
F 1 2.0 
1980 M 4 1.5 0.24 
F 3 1.6 0.26 
*PN: Pound Net 
GN: Gill Net 
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Table 2.9. Chi square (X2) analysis of the hypothesis of a 1:1 









M F Total 
27 35 62 
30 45 75 
57 80 137 
Homogeneity 
x2 d .f. p 
1.03 1 0.31 
3 1 0.08 
4.03 2 
3.86 1 0.05 
0.17 1 0.68 
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of males and gear in the 1982-1983 striped bass fisheries in the 
Rappahannock River. 
Age Frequency 
2 3 4 5 6 7 8 10 11 12 
40 21 9 2 1 3 1 0 1 0 
34 21 2 1 0 0 0 1 0 1 
x2 = 11.1 with 10 d.f.; P = 0.34 
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Table 2.11. Chi square (X2) test of independence between age frequency of 
females and gear in the 1982-1983 striped bass fisheries in the 
Rappahannock River. 
Age Frequency 
2 3 4 5 6 7 8 9 10 11 12 13 
Pound net 2 28 27 3 2 2 1 1 1 1 3 0 
Gill net 6 6 12 10 8 9 4 3 3 2 3 1 




Table 2.12. Market destination, total catch (a), and net mesh sizes employed, by gear, in the Virginia 
offshore and inshore striped bass fisheries, 1982-1983. 
Total Catch (kg) 
Location Season Gear Mesh Size (mm) (Gears combined) Market Destination 
Eastern Shore Spring Gill Net 124, 127 1,456 New York 
Pound Net 51 (b) New York ( 70%) 
Fall 2,163 Pennsylvania (15%) 




Winter 1,603 Same as FaH 
Gill Net 79, 83, 89, 
102, 108, 114, 
121, 124, 127 
Rappahannock River 
Pound Net 51 (b) 
Spring 8,671 Same as Fal1 
Gill Net 79 , 83, 102, 
108, 124, 127, 
203, 229, 254 
Pound Net 51 (b) 
Summer 563 Same as Fall 
Gill Net 102, 108, 127 
(a) Data source: Virginia Marine Resources Commission 
(b) In the pound head or the entrapment portion of the net 
Table 2.13. Mean back-calculated fork length (mm) for striped bass males as determined from otoliths. 
Number of Mean Length Mean Calculated Lengths at Successive Annuli 
Age Specimens at Capture I II III IV v VI VII VIII IX 
1 4 344 176 
2 6 441 130 314 
3 18 483 120 296 412 
4 10 545 106 257 395 483 
5 6 608 103 255 362 464 545 
6 0 
w 
"' 7 4 639 112 287 407 473 518 550 590 
8 2 608 116 215 321 388 441 498 539 584 
9 2 665 101 287 388 478 523 556 572 614 633 
Weighted Means 119 281 395 468 519 539 573 599 633 
Growth Increments 119 162 114 73 51 20 34 26 34 
Table 2.14. Mean back-calculated fork length (mm) for striped bass males as determined from scales. 
Number of Mean Length Mean Calculated Lengths at Successive Annuli 
Age Specimens at Capture I II III IV v VI VII VIII IX X XI XII 
1 3 346 132 
2 8 445 126 278 
3 18 489 134 289 414 
4 11 553 110 259 383 469 
5 6 646 144 288 397 484 556 
6 2 563 95 173 275 378 434 506 
w 7 3 588 125 242 351 406 447 492 531 
..., 
8 0 
9 1 740 llO 326 510 578 620 650 670 690 704 
10 1 820 120 290 470 580 646 688 734 762 796 810 
11 0 
12 2 841 135 250 363 458 542 603 659 690 738 767 800 823 
Weighted Means 127 273 394 466 526 559 617 708 744 781 800 823 
Growth Increments 127 146 121 72 60 33 58 91 36 37 19 23 
Table 2.15. Mean back-calculated fork length (mm) for striped bass females as determined from otoliths. 
Number of Mean Length Mean Calculated Lengths at Successive Annuli 
Age S:eecimens at Ca:e:ture I II III IV v VI VII VIII IX X XI XII XIII XIV XV XVI XVII XVIII XIX 
1 15 340 156 
2 23 446 106 311 
3 21 518 99 269 424 
4 32 590 83 245 395 513 
5 13 721 98 279 437 550 645 
6 10 812 114 311 478 584 672 750 
7 4 829 77 215 388 523 614 692 757 
8 3 846 69 265 459 584 659 713 750 804 
9 3 907 67 204 384 503 590 652 750 796 846 
co 10 0 
"' 
11 0 
12 1 1033 86 202 311 488 561 685 773 829 863 916 953 1002 
13 1 992 144 252 403 483 550 626 672 713 796 863 907 925 954 
14 0 
15 0 
16 1 1075 73 276 437 590 639 721 773 829 871 907 944 963 1002 1022 993 1043 
17 0 
18 0 
19 1 1164 126 273 407 508 590 665 728 765 821 863 889 944 992 1033 1075 1097 1119 1145 1153 
Weighted Means 102 271 418 534 639 711 748 797 841 887 923 959 983 1028 1034 1070 1119 1145 1153 
Growth Increments 102 169 147 116 105 72 37 49 44 46 36 36 24 45 6 36 49 26 8 
w 
"' 
Table 2.16. Mean back-calculated fork length (mm) for striped bass females ss determined from scales. 
Number of Mean Length 
A~ecixnens _a_t __ Capture I II III IV V 
Mean Calculated Lengths at Successive Annuli 





















































125 280 417 
122 254 380 500 
130 297 426 520 598 
17 4 330 470 583 668 7 46 
130 304 447 553 655 741 804 
141 322 453 547 611 653 691 728 
99 332 484 611 690 733 760 795 815 
127 250 369 464 548 626 684 731 784 817 
171 275 403 488 573 653 730 795 848 894 933 
141 268 382 490 575 660 749 821 867 918 967 1008 
160 340 506 620 700 760 820 860 920 950 980 1006 1028 
116 233 376 490 584 667 737 802 854 915 968 1010 1038 1060 1084 
160 310 388 456 530 596 660 746 814 856 920 964 998 1016 1050 1070 
100 170 260 370 470 540 624 702 790 840 904 950 980 1010 1030 1058 1070 
84 240 300 340 416 500 560 610 704 780 830 890 936 984 1010 1040 1060 1084 
132 283 410 516 610 689 741 777 834 885 948 994 1012 1035 1061 1056 1065 1084 














































































figure 2.2. Distribution of Striped Bass 
Year Classes by Sex in the Eastern Shore 
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Figure 2.3. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 






0 , irz:?:? FZ'2 , 1, - d , 1( ( d , 1c ( d , r ( d , 
75 71 78 79 80 
Yearclass 
Per-centag~s sum total for 110eh sex~ 












Figure 2.3. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
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. Figure 2.4. Distribution of Striped Bass 
Year Oasses by Sex in the Rappahannock River 
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Figure 2.5. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
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Figure 2.6. Distribution of Strjped Boss 
Year Oasses by Sex in the Rappahannock River 
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Figure 2.7. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
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Figure 2.8. Distribution of Striped Bass 
Year Oasses by Sex in the Rappahannock River 







P~re:ento~:! $Um t-ot:of for ~cch ~ex. 









"" () L.. 
(j) 
D.... 
Figure 2.9. Distribution of Striped Boss 
Year Classes by Sex in the Rappahannock River 
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Figure 2.10. Distribution of Striped Bass 
Year Classes by Sex in the Rappahannock River 
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Figure 2.12. Weighted Mean Lengths and 






























~--IT -8---8- f)-...£] 
)<1 
py~ 
V) ,-Sl ~ 
AGE (yr.) 
1981-1983 DATA 
SEX 
t> M.A.LES 
o FEMALES 
